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WAYS OF COMBINATION OF PARTIAL BREEDING
VALUES TO THE SIRES COMPLEX INDEX

ZPUSOBY KOMBINACE DILCICH PLEMENNYCH HODNOT
DO SOUHRNNEHO INDEXU PLEMENIKU

J. P¥ibyl', J. Aumann?, J. P¥ibylova', G. Averdunk®

'Research Institute of Animal Production, Praha-Uhrinéves, Czech Republic
2Research Institute of Animal Production, Grub, Germany

ABSTRAKT: Kombinace nezavisle stanovenych plemennych hodnot byki pro tfi vlastnosti je simulovdna na zakladé tii
postupt. Exaktni procedura selek&nich indexii je porovndvina jednak s metodou, pfi které jsou neiiplné znalosti o populad-
né-genetickych parametrech a variancich dil¢ich plemennych hodnot, a dile s metodou kombinace pouze na zikladé ekono-
mickych hodnot. Metody se vyznamné liSi pfi malém poctu hodnocenych potomki na byka. Pfi vysokém poctu potomki
(vysoké spolehlivosti dil¢ich plemennych hodnot) vahové koeficienty v indexu konverguji k ekonomickym hodnotdm danych
vlastnosti. Pfiblizné metody nadhodnocuji jak spolehlivost odhadu souhrnné hodnoty, tak pfedeviim vlastni hodnotu indexu.
To je vyznamné zvlast€ v pfipadech, kdy jsou porovnavani byci s odliSnymi spolehlivostmi odhadu, napf. pfi porovnani
mladych a komplexné provéfenych byki. Kombinaci dil¢ich hodnot je proto tieba provadét na zdkladé redlnych kovarianci

mezi plemennymi hodnotami a kovarianci dil¢ich plemennych hodnot k vlastnostem v souhrnném genotypu.

byci; plemennd hodnota; selekéni index; spolehlivost; simulace; zpisoby kombinace

INTRODUCTION

Combination of several information sources to total
selection criteria is usually done by selection index pro-
cedure, Van Vleck (1981) is showing a lot of pos-
sibilities of selection index construction covering also
different relationship structures. Cunningham
(1970) worked out a computer program for selection
index construction and Cunningham (1975) pre-
sented an elegant matrix form for a multi-stage selec-
tion index. Kiinzi (1975) extended this procedure by
implanting relationship structures between animals.
Mielenz and Schiiler (1996) calculate the stabil-
ity region for covariance matrices and mean square er-
ror of an index in a process of construction of selection
indexes. The selection index procedures are now sub-
stituted by the multi-trait animal model (AM).
Schneeberger et al. (1992) extended multi-trait
BLUP evaluation to the case, when traits in a complex
genotype are other than characters under control.

Dairy and dual purpose cattle populations are now
evaluated by BLUP or AM procedures. Single trait
evaluations are step by step substituted by the multi-
trait procedures. But the real size of big populations is
not allowing in every case to use complex multi-trait
procedures. The evaluation (data processing) often is
done independently for separate characters, with the
effort on more precise models of evaluation and possi-
ble decomposition to the source parts (for example Test
Day Model, Swalwe, 1993). The combination of
partial breeding values to the global value is then pos-
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sible by selection index theory (Pfibyl,
lova, 1991).

Matrix equations for finding weighting factors for
each character (each partial breeding value) in an index
are based on population-genetic principles and eco-
nomic parameters. Covariance matrices of sources of
information in the index and covariances of sources of
information to the aggregate genotype (in the case of
combining of breeding values) depend also on reliabil-
ity of partial breeding values and the relationship be-
tween animals which are used for breeding value esti-
mation. These parameters are usually not exactly
known because all relationships covering several ge-
nerations are used for breeding value estimation by
AM. For this reason the combination of partial breed-
ing values to the whole index is usually approximative.

The purpose of this study is to look on the accuracy
of several procedures of combining the partial breeding
values into the complex index.

Piiby-

METHODOLOGICAL BACKGROUND
Index construction

From well known theory (for example Cunning-
ham, 1975), the index is defined as

I=Xb;.p; (8))

and the aggregate genotype is
H=Zv.¢ 2
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Weights b; are found from a matrix equation
b=P Gy 3)

where: b - vector of weights
P - covariance matrix of information sources (p) (charac-
ters) in an index
G - covariance matrix of information sources (p) (charac-
ters) in an index to traits in complex genotype (c¢); it is
a genetic covariance matrix with some modifications
v - vector of economic weights

Reliability of the index is

2o CoV}H =°'_%=b'.G.v @
! o‘%, v.C.v

where: C — covariance matrix of traits (¢) in complex genotype (ge-
netic covariance matrix)

o} .oy

Independent breeding value for one character

In a very simple form (Pf¥ibyl, 1986) the breeding
value for one independent character is possible to ex-
press as

BV=38.D (5)
where: BV - breeding value
D - deviation of production of proband from contempo-
rary group
8 - regression coefficient of genotypic value for a given

character on production deviation
By using the selection index theory (equations 1 to 4)
only for one character we have

= pymeL2i ©6)

where: 6°gii — element of matrix G
Pi; — element of matrix P

Reliability of breeding value estimation for this
character is then
25 028:‘:':

bicads, szii

3

;. a4 @)

where o”cii is an additive genetic variance for given traits and the
fraction
2

O 8ii _

Cii

a;
is expressing the additive relationship between the
source of information and genotype for the same char-
acter (a = 1 for performance test, 0.5 for progeny, 0.25
for halfsibs...). Because the breeding value of proband
is a combination of several information sources (with
AM procedure), the global coefficient g; is frequently
not exactly known. The above procedure can be ex-
tended to more sources of information connected to one
trait.

Variance of breeding value

Variances of breeding values — following (4) and (5)
— are
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Chyi=8.0%d;=8,.o’g; =1} . o%c; ®)

1 un

Covariance between breeding values

In a case that breeding values for two characters are
evaluated independently, then the covariance between
the breeding values is

1 2

Covpyipy2 =8 - (Covppy) - 52=a—l~ (Covpipg) - 3~ 'C)
Covariance Covpp, has different proportions of the
genetic and the environmental parts.

A) In a case that characters are performance tested on
proband only

Covp)py = Covpp, and

Covgyipvz =8 . Covppy - 8, (9A)
B) In a case of progeny testing and measurement of all
characters on the same animal

1 1 n-1
COVD1D2=;-C°VP1P2+Z'_" .Covei;m =

1 1
== Cov, +—. Cov,
= RIR2T 7 cic2

where: Covrir2z — covariance of residuals (sum of environmental
and 3/4 of genetic covariances)
n - number of progenies

Covariances between the breeding values after sub-
stitutions are then

1
Covgvipyva =17 - 73 . Coveyca+ 8, . 8 . —.Covgige (9B)

L I |
T |

o B
Proportion of these two parts depends on the number
of progenies. Suppose that heritability of both charac-
ters is 2 = 0.24; then the proportion is

n then Blo
1 62.66
100 0.6266

From these figures it can be seen that in most cases
(except the high number of progeny and reliability) the
second part is much bigger than the first one.

C) In a case of progeny testing and measurement of
each character on the other animal

1
Covpip2 =7 - Coveica

and covariance between the breeding values is
C =12 .. C 9C
OVBvi,BV2 =71 - 2. LOVe 2 0

which is the first part from (9B). The covariances are
generally a combination of all possibilities in the case
of AM evaluation.
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Covariance of breeding value of one character to one
trait in the genotype

Covariance of breeding value for character (i) to the
trait (j) in genotype is the genetic one with correction
on additive relationship according to (7) and in agree-
ment with (4). After substitutions there is

Covy;i = 177 - Coveig (10

&y

METHODS OF COMBINATION OF BREEDING
VALUES

L. Accurate combination

For an accurate combination we suppose to know
the variances and covariances of breeding values, the
genetic variances and covariances and the reliability of
partial breeding values in index for combining of
breeding values is constructed according (1) to (4),
where in this case
p; expresses the partial independent breeding value for

character i
¢j expresses the genotype for trait j
b is a vector of the weights for partial breeding values
in the total index
P is a covariance matrix of partial breeding values

which are adequate to (8) and (9)

G is a covariance matrix of partial breeding values to

the genotype according (10)

The reliability of index is adequate to (4).

II. Combination according to the reliability of partial
breeding values

In this case we suppose to know only reliability of
partial breeding values and genetic variances and co-
variances, but not real variances and covariances of
breeding values.

Elements of the matrix P are constructed according
to (8) and (9C) and elements of the matrix G according
to (10). This means that we are ignoring the incidental
environmental and not controlled genetic influences on
the covariances between the breeding values. The vec-
tor (b) is calculated according to (3) with the above
mentioned changes.

The ,true* reliability of the index is

2_(.G.a).(¥.G.a)

"W .P.b).('.C.a) ua

where P in the case of reliability calculation is the
covariance matrix of partial breeding values from the
accurate combination (I).

III. Simple combination according to economic weights

In this case we suppose that for covariance matrices
of breeding values is approximately

ZIVOCISNA VYROBA, 42, 1997 (8): 337-341

P=GorP'G=1

This can be true for example when reliabilities for
all partial breeding values are very high (ri2 = 1).

The other case for using this procedure is elemen-
tary — we know nothing about the genetic parameters,
the reliability and the variances and covariances of
breeding values. .

The ,true* reliability of this index is like in (11).

DATA FOR THE SIMULATION

The validity of methods I to III are tested by the
simulation of an index with three traits. Partial breeding
values for sires are independently evaluated according
to (n) progenies. All three characters are recorded on
the same animals. Basic parameters for calculations are
in Tabs. I and II.

I. Basic parameters for the breeding value estimation and index
construction

v
Bt Average Genetic
Character Y production of | Heritability | standard
value : S
n progenies deviation|
| 1 10 0.166 1.00
2 0.5 5 0.333 1.41
3 0.5 3 0.5 1.41

11. Correlations between the characters, genetic ones above, environ-
mental ones below the diagonal

Character 1 2 3
1 1 0.35 0.35
2 0.22 | 0.25
3 0.63 0.35 1

From the data in Tabs. I and II the construction of
matrices P, G and C follows.

P=f.C+L.R
n
where: R - residual covariance matrix,
_4+(@-1)
T 4R

Reliability of partial breeding value is

S — (12)
4+(n-1).h"

™~

=

Comparison of the methods is on examples accord-
ing to combination of genetic and economic parameters
from Tabs. I and II. The first example is just according
to the given tables. In other examples signs of some
parameters are changed (positive or negative) but with
the same absolute values of parameters. Summary of
the examples are given in Tab. III. In each example
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I11. Signs for changing genetic and economy parameters in the dif-
ferent examples

— Sings for

12 'G13 o] a3
1 + + + +
2 + + = +
3 - + + +
4 - + - +
5 - - + +
6 - - - +
T + + - -
8 is B o
9 = ak £ T

a combination of the partial breeding values by all
three methods is used and the number of progeny is
varied from 1 to 100.

Weights (b), reliability of total index (r2). and the
combined breeding value (index value) are calculated
for each case. y

RESULTS
Partial breeding values

Independent breeding values and reliability depends
upon the number of progeny. Summary for the three
studied characters is in Tab. IV. Simulated values are
in the case when average production of n progenies is
constant and does not change with the size of group.
The results are showing that with an increasing number
of progeny the reliability and the breeding value are
changing in the same way.

Combination of partial breeding values
EXAMPLE 1

The combinations of partial breeding values are pro-
vided by three methods. Example 1 corresponds di-
rectly with the input data in Tab. I and II. In
Tab. V there are weights for each of three breeding
values in a total index calculated by three methods.
Breeding value of each character depends on the num-
ber of progenies (Tab. IV). The number of progenies
also influences weights in the index.

In comparison with the accurate combination
(method I) other approximative methods (methods II
and III) differ highly in the case of low numbers of
progenies. In the case of the high number of progenies
weights converge to the economic value (method III).
This depends strongly on the reliability of partial breed-
ing values. In the case of high numbers of progeny the
reliability of partial breeding values is also high. By the
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same way the covariance matrices P and G are converg-
ing to the genetic ones.

Reliability of the index is not much influenced by
the methods of combination. Approximate methods
have only slightly lower reliabilities than the accurate
procedure (Tab. VI). Values of the reliability strongly
depend on the number of observations and correspond
with the reliability of partial breeding values (Tab. IV).

Reliability of indexes and different weights for par-
tial breeding values results in the total breeding values
(values of indexes). In Tab. VII there are the values of
indexes according to the methods of combination of
partial breeding values and the number of progenies.

There are important differences between the values
of indices according to the methods of combining par-
tial breeding values. Methods II and III (approximate
methods) are overestimating the level of index values
in the case of low numbers of progenies (low reliability
of the partial breeding values). This is important in
cases when breeding values of bulls with different re-

IV. Breeding values (BV) and reliability for independent characters

Character
Number of

progeni 1 2 3
rl BV 2 BV 2 BV
1 0.04 0.83 [ 0.08 0.83 0.13 0.75
10 0.30 6.06 | 048 | 476 | 0.59 3.53
20 0.46 9.30 | 0.65 6.45 0.74 4.44
30 0.57 | 11.32 | 0.73 7.32 | 0.81 4.86
40 0.63 | 1270 | 0.78 7.84 | 085 5.11
50 0.68 | 13.70 | 0.82 8.20 | 0.88 5.26
60 072 | 1446 | 0.84 8.45 0.89 5.37
70 0.75 | 15.05 | 0.86 8.65 091 5.45
80 0.78 | 1553 | 0.88 879 | 092 | 552
90 0.80 | 1593 | 0.89 8.91 0.93 5.57
100 081 | 16.26 | 0.90 | 9.0l 0.93 5.61

V. Weights of partial breeding values in an index according to the

hods of combination and the ber of prog for example 1
Methods I 11 111
Character | | 2 |.3 1 2 3 1 2|3
A=l 0.40(0.58 (0.65(1.41 (0.83]|0.84| | |05 0S5
10 0.72(0.5810.57 [1.13|0.68[0.84| 1 | 0.5 0.5
20 0.82(0.57|0.55(1.05|0.63(0.71| I | 05|05
30 0.87]0.56 [0.53 1.030.60|0.65| 1 05105
40 0.89(0.55]0.53(1.01]059(0.62| 1 0505
50 0.91(0.54]0.52(1.01]0.57(0.60| 1 05|05
60 0.92(0.54]0.52|1.00[0.56|0.58| 1 [05]0.5
70 0.93(0.54]0.52|1.00[0.56 [0.57| 1 05105
80 0.94(0.53(0.52|1.00(0.55|057| 1 | 0505
90 0.95(0.53(0.52|1.00(0.55|10.56| 1 | 05|05
100 0.95/0.53(0.52(1.00]0.54|0.55( 1 05|05
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VL. Reliability of total indexes according to the methods of combi-  VII. Value of indexes ding to the methods of bination and
nation and the number of progenies for example | the number of progenies for example |
Number of Methods Number of Methods
progenies 1 1 11 progenies B 1 m
1 0.08 0.08 0.07 | 1.3 25 1.6
10 0.43 0.43 0.42 10 9.2 12.6 10.2
20 0.59 0.59 0.59 20 13.7 16.8 14.7
30 0.68 0.68 0.68 30 16.5 19.1 17.4
40 0.74 0.74 0.73 40 18.4 20.5 19.2
50 0.78 0.77 0.77 50 19.7 21.6 20.4
60 0.80 0.80 0.80 60 20.7 224 21.4
70 0.83 0.83 0.83 70 21.5 23.0 22.1
80 0.84 0.84 0.84 80 221 235 227
90 0.86 i 0.86 0.86 90 226 239 23.2
100 0.87 0.87 0.87 100 23.1 24.2 23.6
liabilities are compared, for example comparison of REFERENCES

young with progeny tested bulls. If the amount of in-
formation for all bulls is approximately equal, the over-
estimation does not probably influence strongly the
rank of animals.

EXAMPLE 2 TO 9

Results of examples 2 to 9 are similar to example 1.
In all cases there is significant overestimation of breed-
ing values when approximative methods (II and III) are
used for the combination of partial breeding values. In
some cases method II is a little better than method III,
in some cases the advantage is for method III. In more
cases an advantage for method III exists.

CONCLUSION

Approximative methods for combination of partial
breeding values to the total index overestimate the total
breeding value. This overestimation is strong for cases
with low number of observations (low reliability of the
partial breeding values). This is dangerous for a direct
comparison of animals with different amount of infor-
mation (different reliability).

The combination of partial breeding values to the
total index is necessary to do with the real covariance
matrix between the breeding values (P) and by the real
covariance matrix of breeding values to the genotype (G).
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Z VEDECKEHO ZIVOTA

K sedmdesatinam prof. Ing. Zdeiika Zupky, DrSc.

V plné Zivotni sile
a pracovnim elénu se
dne 30. ¢ervna doZzil
sedmdesatych naro-
zenin prof. Ing. Zde-
nék Zupka, DrSc.,
profesor zootechnic-
kého oboru Agrono-
mické fakulty Men-
delovy zemédélské
a lesnické univerzity
v Brné.

Jubilant se narodil
v Pocenicich v okre-
se Kromériz. Po ukonceni stiedoSkolského studia v ro-
ce 1974 byl pfijat ke studiu na Vysoké Skole zemé&dél-
ské v Brné, které ukon¢il v roce 1951. Po absolvovani
vysoké $koly nastoupil na VSZ jako tajemnik tehdejsi
Zemédélské fakulty. V roce 1952 byl prijat do interni
védecké pripravy, kterou ukoncil v roce 1955 obhajo-
bou kandidétské disertaéni prace. V roce 1955 pfestou-
pil jako odborny asistent na Zootechnickou fakultu —
katedru obecné zootechniky, kterou vedl prof. Ing. dr.
Vladimir KoZeluha.

Prof. Ing. Zdenék Zupka, DrSc., pusobil pedagogic-
ky na VSZ vice nez 40 let. Posluchadi a absolventi
zemédélského vysokoskolského studia v CR i SR znaji
pana profesora také jako spoluautora fady odbornych
knih a jako autora téméi 20 ucebnich vysokoskolskych
text ze zootechnického oboru a ¢lena komise pro stat-
ni zavéreéné zkousky. Byl rovnéZ spoluautorem vyso-
koskolské ucebnice Obecna zootechnika. Mimo jiné
byl po nékolik funkénich obdobi prodékanem Provozné
ekonomické fakulty a Agronomické fakulty a mimo
$kolu ¢lenem celostitnich komisi souvisejicich s peda-
gogickou ¢innosti.

Od skonceni studia prakticky aZ do sou¢asnosti mél
vzdy velmi dzké kontakty se zemédélskou vyrobou. Ta-
to ¢innost byla vyrazné ovlivnéna motivaci jeho védec-
ko-vyzkumné préce, ktera byla soustfedéna predevsim

do oblasti produkce hovéziho masa. V uvedené oblasti
jeho vyzkumné Cinnosti publikoval vice neZ sto plivod-
nich védeckych praci, které jsou stdle citovany v doma-
ci 1 zahranicni literature.

Ve svém odborném pusobeni obh4jil fadu zavérec-
nych zprav vyzkumnych tkoli smérovanych k obec-
nym otazkam rdstu a vyvinu hospodaiskych zvirat,
spojenych s problematikou masné uZitkovosti a jate¢né
hodnoty u skotu, prasat a drobnych hospodaiskych zvi-
fat. Kromé toho, Ze je autorem a spoluautorem velké
fady tituld védeckych a odbornych praci, oponoval
znaCny pocet zdvéreCnych zprav, kandidatskych a ha-
bilitacnich praci a pfispévki do odbornych Casopist
a primo fidil zpracovavéni vice nez 140 diplomovych
praci posluchaéii VSZ. Byl &lenem komisi pro obhajo-
by kandidétskych diserta¢nich praci na VSZ v Brné
a VSZ v Praze v oboru specidlni zootechnika a &lenem
védecké rady zootechnické sekce AF VSZ. Profesor
Zupka po vice roki pusobil na V8Z v Ceskych Budg-
jovicich jako predseda komise pro statni zdvéreiné
zkousky posluchadi a byl ¢lenem statnich zkuSebnich
komisi na VSZ v Brné.

Svymi znalostmi a bohatymi odbornymi zkuSenost-
mi se aktivné podilel na zpracovani sjednocenych me-
todik pro jate¢né rozbory a hodnoceni kvality masa
urCenych pro vyzkumna pracovisté a zemédélské vyso-
ké skoly.

Jeho velmi dobré jazykové znalosti spolu s odbor-
nou fundovanosti mu umoZnily reprezentovat na§ zoo-
technicky obor nejen pfi kratkodobych sluZebnich ces-
tach v zahranici, ale i pfi del§ich studijnich pobytech
v Dansku, Némecku a Finsku.

Osobnost prof. Ing. Zdeiika Zupky, DrSc., je dobie
znama v nasi zootechnické i v celé zemédélské veiej-
nosti po strance jeho odborné ¢innosti. V okruhu své
pusobnosti je oblibeny i pro svou veselou povahu
a Cestné jednani.

Za vsechny jeho pritele pfejeme panu profesorovi
do dalgich let Zivota hodn& zdravi, spokojenosti a Zi-
votni pohody.

Pracovnici oddéleni obecné zootechniky Ustavu chovu hospoddrskych zvitat MZLU v Brné
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ANALYZA VYVOJE ZIVE HMOTNOSTI BROJLERU
POMOCI SAMOREGULACNIHO MODELU RUSTU

ANALYSIS OF BROILER LIVE WEIGHT CURVE BY MEANS
OF A SELF-REGULATING GROWTH MODEL

L. Novék', V. Kotrbééekz, Z. Holesovska®

'Medical Faculty at Masaryk University, Brno, Czech Republic
2Veterinary and Pharmaceutical University, Brno, Czech Republic

ABSTRACT: A self-regulating growth model (SGM) used in this paper is based on a well-known prequisite that the live
weight gain of an animal is related to that portion of metabolizable energy which is available to the organism after ensuring
energy output for thermoregulation and basic activities. The model uses input data that can be different from actual data. E.g.
thermoneutral temperatures are used, the effect of stressors is not included, etc. Therefore the calculated values can be different
from the values of actual growth. Comparison of the calculated and actual growth curves makes it possible to analyze the
causes of differences. SGM was used to evaluate the growth of two broiler strains: HYBRO 90 and ROSS 208, which were
kept under recommended conditions of thermal optimum but implemented in different technological systems. The main
difference consisted in heat supply: thermal welfare was provided for the HYBRO group by electric infra-red heaters
producing a limited space of thermal optimum only. Ceiling radiation panels were used to heat the whole space for the ROSS
hybrid. The growth curve calculated by the model is the steepest of all, which is in accordance with the fact that SGM is
based on the optimum utilization of feed energy for growth. The growth of ROSS broilers was approaching the theoretical
curve more rapidly, and they significantly exceeded the growth of the HYBRO strain individuals in the first month of life
(P < 0.01). The technological system of raising can be considered as the main cause of weight differences between both
experimental groups. Chickens of ROSS strain were kept in the environment of heat welfare or approaching it. Broilers of
HYBRO strain were regularly exposed to cold especially in the space of feeders. This undoubtedly contributed to the energy
output for thermoregulation, and apparently had negative impacts on feed consumption. The feed consumption of ROSS group
was not different from that calculated theoretically. Two aggregate measurements of diet consumption in the HYBRO group,
on the 21st and 56th days, respectively, were also on the curve calculated by the model. Hence it is possible to conclude that
the pattern of important parameters can also be determined from partial results, such as feed intake and feed conversion. Both
experimental groups significantly differed in the latter parameter in the first month of life, when the ROSS strain highly
exceeded the HYBRO group. High thermoregulation outputs of this group are confirmed in this way. Rapid worsening of the
conversion capacity of ROSS broilers after the 28th day of life coincided with the changes in the energy content of live
weight gain as calculated by the model. These changes result from the increased lipid deposition.

weight growth; growth modelling; nutrition; environmental temperature

ABSTRAKT: V prici pouZity samoregulaéni model riastu (SMR) vychazi ze znamého pfedpokladu, Ze pfiristek hmotnosti
jedince zdvisi na dilu metabolizovatelné energie, kterd je organismu k dispozici po zabezpeleni energetickych vydaji na
termoregulaci a zakladni aktivitu. Model pracuje se vstupnimi daty, kterd se mohou li§it od dat skutednych (napf. pracuje
s termoneutralni teplotou, nezahrnuje vliv stresorti apod.), proto se vypolteny vysledek muZe liSit od skuteného rustu.
Porovnéni vypoctené a skutecné ristové kiivky pak umoZiiuje rozbor pficin, které diferenci zplisobuji. Tento postup byl pouZit
pfi hodnoceni ristu dvou linii brojlert, a to linie HYBRO 90 a ROSS 208, chovanych v doporugenych, ale technologicky
riizné realizovanych podminkach tepelného optima. Hlavni rozdil se tykal zpisobu dotace tepla, kdy u skupiny HYBRO byla
tepelnd pohoda zajiffovana elektrickymi infrazafi¢i (EIZ), vytvafejicimi jen omezenou plochu tepelného optima, zatimco
u skupiny ROSS byla odchovna vytipéna celoplo$né, stropnimi radiaénimi panely. Dal3i rozdily se tykaly i ¢ast&jsi manipu-
lace s jedinci HYBRO. Modelem vypoéitané rustové kfivce, kterd byla nejstrmé&jsi, se vice bliZil rist brojlerd ROSS, ktefi
primérnou hmotnosti dosahovanou v prvém mésici Zivota vyznamné pfevySovali jedince linie HYBRO (P < 0,01). Pobyt
brojleri HYBRO mimo EIZ znamenal zvy3eni vydaje na termoregulaci a ziejmé ovlivnil negativné i pfijem krmiva. Nelze
vSak pominout i moZny vliv rozdilného stupné manipulace s touto skupinou. Spotfebou krmiva se skupina ROSS od teore-
tického vypoctu neliSila. Dvé souhrnna méfeni spotfeby krmiva u skupiny HYBRO, a to k 21. a 56. dnu, rovnéZ leZela na
modelem vypocitané kiivce. Z toho lze usoudit, Ze i z dil¢ich vysledkl lze urlit prib&h vyznamnych parametrd, jako je
spotieba a nasledné i konverze krmiva. V tomto ukazateli se obé pokusné skupiny podstatné liSily v prvém mésici Zivota,
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kdy linie ROSS konverzni schopnosti vysoce pievySovala skupinu HYBRO. Rychlé zhorSovéni konverzni schopnosti brojlerti
ROSS po 28. dnu Zivota koincidovalo se zm&nami v energetickém obsahu pfirastku Zivé hmotnosti, vypocitanymi modelem,

které souvisi se zvySenim obsahu lipidi.

brojlefi; rist hmotnosti; modelovani ristu; vyZiva; teplota prostiedi

UvVOD

Modelovani ristu Zivé hmotnosti zvifat ma v po-
slednich desetiletich stile vétsi prakticky vyznam.
Napf. pro vyrobu kufeciho masa ve velkych kombina-
tech Ize vyuzit Emmanstiv model (Emmans, 1981,
1987), Hurwitziv model (Hurwitz et al., 1978,
1980), popf. Pestiho kvadraticky model (Pesti et al.,
1986). Tyto modely se snaZi integrovat vSechny pod-
statné faktory ovliviiujici ristovou rychlost a jejich op-
timalizaci pfispét k maximélnimu efektu vykrmu. Ko-
meréni verzi Emmansova modelu je napf. Fortel TM
firmy Heartland Lysine nebo Chickopt TM, nabizeny
vyzkumnou organizaci ARO. Nedostatkem programo-
vani riustu v uvedenych modelech je skuteCnost, Ze
platnost pouZivanych matematickych koeficientd je
piisné vymezena podminkami, za kterych byly experi-
mentélné ziskany (Emmans, 1995).

V tomto sdéleni pouZity samoregulacni model ristu
(SMR), ktery publikoval Novak (1994a, b, 1995,
19964, b), simuluje rust Zivé hmotnosti z realnych dat
o prijmu energie v dennich krmnych ddvkach, vychozi
redlné hmotnosti (G; kg) a primérné hmotnosti dospé-
lych jedinct (GLi; kg). (pfevzato z tabeldrnich ddaju
firmy ROSS Xaverov). Struktura SMR vychazi z obec-
nych biologickych, fyziologickych a biofyzikalnich za-
konitosti. Samoregula¢ni model rastu pracuje vylucné
s hodnotami vyjadfovanymi v SI jednotkach, je tudiz
obecné pouZitelny. Na rozdil od jinych rustovych funk-
ci nevyZaduje pfedchozi experimenty ke stanoveni vy-
poctovych koeficientli pro rustovou funkci. Prirlstek
Zivé hmotnosti homoioterma je v SMR odvozen z dilu
metabolizovatelné energie, ktera je organismu k dispo-
zici po zabezpeleni energetickych vydaji, predevsim
na termoregulaci a zakladni fyzickou aktivitu. Struktu-
ra modelu umoZiiuje proto vycislit i potfebu metaboli-
zovatelné energie nutnou k dosaZeni uritého prirastku
Zivé hmotnosti a vyjadfit ji v dennich krmnych dav-
kiach (Noviak, Pipalova, 1996).

Vzhledem k tomu, Ze samoregulacni model pracuje
se vstupnimi daty, kterd se mohou odliovat od dat
skute¢nych (napf. pracuje s optimélni teplotou prostie-
di), vypocteny vysledek se miZe od skute¢ného rustu
zvirat li§it. Porovnani vypocitaného rustu s jeho skuted-
nym prabéhem pak umoZiuje analyzu pficin, které se
na této diferenci mohou podilet.

Takovyto postup byl pouZit i v pfedloZené prici,
kdy byly modelem (SMR) vyhodnoceny rozdily v ristu
Zivé hmotnosti dvou linii brojlera chovanych v teplot-
nich podminkach doporu¢ovanych dodavateli kurat ja-
ko optimélni. Technické zabezpeleni téchto teplotnich
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podminek vSak bylo rozdilné a také manipulace s po-
kusnymi jedinci v prubéhu odchovu nebyla v obou pfi-
padech shodnd.

MATERIAL A METODA

Do pokusii byly zafazeny dvé skupiny jednodennich
brojlert. Skupina HYBRO byla chovéna na podestylce
z hoblin. Tepelny reZim byl zaji¥tovdn infralampami
(EIZ) a kontrolovan v souladu s ON pomoci elektric-
kého dynamického katatermometru. Pi{jem krmné smé-
si BR1 do 21. dne a BR2 od 21. dne byl zjistovan
souhrnné vazenim. Voda byla, stejné jako krmivo, po-
davana ad libitum. Jeji spotieba méfena nebyla. Rust
Zivé hmotnosti brojlera byl zji$tovan individudlnim vé-
Zenim pfi zahdjeni experimentu, na konci prvniho tyd-
ne Zivota a dale v tydennich intervalech. Ve véku
22 dni byla kufatim aplikovana vakcina proti Newcas-
tleské nemoci (Avipest, Mevak Nitra) a ve 33., 44.
a 56. dnu jim byla odebirana krev.

Druha skupina brojlert ROSS 208 byla chovina
rovnéZ na podestylce z hoblin. Vytapéni odchovny bylo
celoplosné, zajiS§tované stropnimi radiacnimi panely.
Regulace teploty vzduchu byla proviadéna automatickou
teplomérnou sondou umisténou 0,4 m nad povrchem pod-
lahy. Teplota odchovny se pohybovala v rozmezi doporu-
Covaném dodavatelem kurat (Xaverov, a. s., Praha).

Prijem krmnych smési podavanych ad libitum byl
zji§tovan dennim véaZenim. Voda byla rovnéz k dispo-
zici bez omezeni. Jeji spotieba méfena nebyla. Kurata
byla individudlné vaZena pii zahdjeni experimentu
a déle v tydennich intervalech. K jiné manipulaci s ni-
mi nedochazelo.

K hodnoceni ristu Zivé hmotnosti obou skupin broj-
lerd byl pouzit samoregulaéni model rustu (SMR) -
Novak (1994a, b, 1995, 1996a, b). Rist hmotnosti je
v modelu provadén integraci dennich pfirtstki dG/dt
definovanych rovnici

dG _ 0.19348.n-0.28650 [ 4, G"
&~ MOBEG

RLLE A Z;—Z;] [kg/kus/den] (1)

kde: G — hmotnost jedince daného véku v kg

GLi ~ hmotnost dospé&lého jedince v kg

MOBEG - mérny obsah brutto energie v dennim pfiristku

hmotnosti vypoéitany podle rovnice
MOBEG (MJ/kg) = 22,180 . proteiny + 17,158 . sacharidy +
+ 38,920 . tuky

(n) je bezrozmérné &islo vyjadfujici, kolikrdt prijati metaboli-
zovatelnd energie pievySuje standardni encrge(ick}'l metabolismus
vypogitany podle Kleibera (1961), SM = k . G [MJ/kus/den],
(k = 0,302).
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Vztah koeficientu (n) k denni krmné davce (DKD;
kg/kus/den) pro krmivo s mérnym obsahem metaboli-
zovatelné energie (MOMEK; MJ/kg) je pak vyjadien
vyrazem

DKD . MOMEK
n=—3/
k.G*

Z rovnice (1) vyplyva, jak pfiristek hmotnosti dG/dt
zavisi na hodnoté (n), obsahu brutto energie pfirustku
a hodnotach aktualni hmotnosti G, ktera spolu s hmot-
nosti dospélého organismu (GLi) tvofi samoregulaéni
¢len SMR. Z vyrazu (2) jsou patrné vztahy mezi hod-
notou (n), denni krmnou davkou a mérnym obsahem
metabolizovatelné energie krmiva. Uvedené vztahy by-
ly vyuZity ke konstrukci modelové ristové kiivky pro-
klddané mnoZinou naméfenych hodnot ristu hmotnosti
i naméfenymi udaji spotfeby krmiva u obou skupin
brojleri. Hodnoty (n) byly voleny tak, aby bylo dosa-
Zeno nejmens$ich rozdild mezi vypodtenymi a experi-
mentalnimi udaji. Pro takto stanovené hodnoty (n) pak
byly vypocteny i dalsi potfebné tidaje, napt. denni spo-
tfeba krmiva (DKD) a konverze krmiva.

2)

VYSLEDKY A DISKUSE

Udaje o vyvoji Zivé hmotnosti, spotfeb& krmiva i te-
pelnych podminkich odchovu jsou uvedeny v tab. I
Vstupni data pouZitd v samoregulaénim modelu véetné

hodnot (n) pouZitych k proloZeni modelové kfivky daty
ziskanymi experimentilné jsou uvedena v tab. II.

Obr. 1 pak tuto kfivku (plna Cara) zobrazuje a srov-
ndva s rustem skute¢nym. Vypocteny pribéh ristovych
kiivek (pferuSovand ¢ira) md u obou skupin brojlert
méné strmy prub&h. Normované ristové kfivce se vice
bliZi rast brojlert linie ROSS, ktefi do 35. dne Zivota
primérnou hmotnosti vyznamn& pievySovali brojlery
skupiny HYBRO (P < 0,01).

V souladu s témito vysledky se vyvijela i denni
spotfeba krmiva, kdy jeji niZ8i hodnoty byly zji§tény
u skupiny HYBRO (obr. 2). Je tieba uvést, Ze toto
srovnani bylo mozné provést diky modelu, ktery vyvoj
denni spotfeby (plné trojihelniky) vypocital ze dvou
souhrnnych méfeni tohoto parametru, a to k 21. a 56.
dni Zivota. Z obr. 2 je zaroveii patrné, Ze obé naméiené
hodnoty (prazdné &tverce) leZi v té€sné blizkosti teore-
ticky vypocitané kiivky. U skupiny ROSS je pak shoda
mezi vypoc¢itanymi (plnd ¢4ara) a naméfenymi hodnota-
mi spotfeby diety (plné &tverce) zcela ziejma (obr. 2).

Vyvoj konverze krmiva je znidzornén na obr. 3. Nej-
vetsi rozdily mezi obéma skupinami byly nalezeny
v prvych tydnech Zivota, kdy skupina ROSS podstatné
ucinnéji vyuzivala podavané krmivo. AvSak ve druhém
mésici sledované hodnoty u této linie rychle stoupaly
a diference mezi obéma skupinami se vyrovnaly.

Skute¢nost, Ze rust pokusnych brojleri zaostdval za
ristem vypocitanym SMR, neni pfekvapujici. Model
totiz vypocital teoretickou ristovou kfivku v souladu

I. Pfehled experimentalnich hodnot pokusi HYBRO 90 a ROSS 208 — Summary of experimental data in series HYBRO 90 and ROSS. 208

Spotieba krmiva* Teplota (°C

Vékl Pot’ietz Ziva hmotnost® spo peon TG = cplots PC)
(dny) jedincd (kg) denni celkova' 7 i
(kg/kus/den) (kg/kus) Tal Ta2

Skupina HYBRO 90 — The group HYBRO 90
0 30 0,05 + 0,000 31,5 22,3
T 30 0,08 + 0,002 315 223
14 30 0,19 + 0,005 273 223
21 30 0,41 0,011 0,856 26,2 223
28 30 0,71 £ 0,023 242 223
35 20 1,24 + 0,057 24,2 223
42 10 1,80 + 0,064 24,2 223
49 10 2,27 + 0,086 242 223
56 10 2,67 + 0,088 6,864 24,2 223
Skupina ROSS 208 — The group ROSS 208

0 35 0,05 + 0,001 31,0 31,0
7 35 0,12 + 0,002 0,018 0,126 294 294
14 35 0,28 £ 0,012 0,043 0,427 28,1 28,1
21 35 0,63 £ 0,013 0,078 0,973 24,0 24,0
28 35 1,03 £ 0,021 0,099 1,666 20,6 20,6
35 35 1,60 £ 0,032 0,165 2,821 19,9 19,9
42 35 2,02 + 0,037 0,200 4,221 19,0 19,0

lage (days), 2number of individuals, 3ive weight (mean + standard error), *feed
heaters, “tempernture outside infrared heaters .
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II. Pfehled experimentélnich vstupnich dat MOMEK a (n) spolu s odpovidajicimi hodnotami MOBEG -~ Summary of experimental input

data MOMEK and (n), together with the corresponding MOBEG values

Skupina! HYBRO 90 Skupina' ROSS 208
Vék MOBEG MOMEK vék MOBEG MOMEK
(dny)? (MI/kg) (MJ/kg) o (dny)? (MI/kg) (MV/kg) )
0 3,50 2,50 0 3,50 : 3,50
7 5,00 11,97 4,00 7 4,00 12,40 3,80
14 5,00 11,97 4,55 14 4,00 12,50 4,55
21 6,00 11,97 4,50 21 6,00 12,50 4,50
28 6,00 12,30 4,50 28 5,00 12,50 4,20
35 6,00 12,30 5,00 35 8,00 13,00 4,80
42 6,00 12,30 4,50 42 8,00 13,00 4,80
49 6,00 12,30 5,00
56 6,00 12,30 5,00

MOMEK = specific metabolisable energy of feed
MOBEG = specific gross energy of body mass
(n) = multiple of standard metabolism

'experimenml group, 2age (days)

3.5
=
31 RCS
a
2.5 HYB
'_g’ b
= Ll
= MCDEL
o
C
B 1.5
£ J
i ,F’
17 ; ',l"
il
0.5 ot

1. Experimentalni hodnoty ristu hmot-
nosti brojleru skupiny HYBRO 90
(HYB) a ROSS 208 (ROS), porovnini
s hodnotami vypo&tenymi samoregu-
lagnim modelem rustu pro idedlni pod-
minky (MODEL) - Experimental
values of body mass growth in the
broiler group HYBRO 90 (HYB) and
the group ROSS 208 (ROS), compared
with the values calculated by the self-
regulating growth model (MODEL),
dashed lines. Abscissa: age in days, or-
dinate: body mass in kg

s udaji dodavatele o rustovych schopnostech linie
ROSS v optimélnich podminkach, tedy predeviim za
dodrZeni minimalni aktivity a komfortni teploty pro-
stfedi. Vzhledem k uspofadani pokusi nebylo samo-
zfejm& moZné vyhnout se rudeni zvifat. Je tieba zdu-
raznit, Ze Castéji bylo manipulovéno se skupinou
HYBRO. Druhym divodem ristové diference byl ziej-
mé vliv rozdilného zpiisobu vytapéni odchoven. U sku-
piny HYBRO byl tepelny komfort zaji§tovan infrazafi-
¢i. Teploty vzduchu v mistnosti (20 °C) se pohybovaly
JjiZ znacné pod zonou termoneutrality (Kotrbacdek
et al., 1971). Pobyt v takovém prostfedi pfinasi zvysené
energetické vydaje na termoregulaci a sniZuje tak podil
metabolizovatelné energie vyuZitelny pro pfirastek
hmotnosti. Potvrzuje to i vysokd spotfeba krmiva na
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jednotku pfiristku nalezend u linie HYBRO v prvych
tydnech Zivota (obr. 3). Vedle pfimého vlivu nizkych
teplot prostfedi na konverzi krmiva je tieba zduraznit
i ddvno znamy Wucinek teploty prostfedi na chovani ku-
fat, kterd obvykle zkracuji pobyt mimo oblast komfort-
ni zony, tzn. zkracuji i dobu pobytu u krmitek, jsou-li
vystavena chladové zat€Zi (Osbaldiston, 1966).
Celoplo$né vytdpéni odchovny u skupiny ROSS
zminéné nepfiznivé faktory zfejmé tlumilo, s ¢imZ také
koinciduje i vys§i spotfeba krmiva této linie (obr. 2).
V obr. 3 zasluhuje pozornost rychly pokles konverzni
schopnosti brojleri ROSS ke konci prvého a zejména
ve druhém mésici Zivota. Nepfimé stanoveni brutto
energie prirustku (tab. II) ukazuje, Ze v tomto véku do-
chazi k prudkému vzestupu tohoto parametru, coZ svéd-
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2. Experimentélni hodnoty kumulované

. spotfeby krmiva ve skupiné HYBRO
90 (HYB) a ROSS 208 (ROS), prolo-
8 ROG_E Zené kfivkami hodnot vypoétenych
samoregula¢nim modelem rustu (Model)
] =
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(plné ¢iry) — The course of feed con-
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o 28 (HYB) and the group ROSS 208
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Vék [dny}
¢i o rostoucim podilu lipidi na pfirastcich Zivé hmot- LITERATURA

nosti, jak to ukazuji data ve sloupci MOBEG v tab. II.

Zavérem lze konstatovat, Ze modelem vypoditani
data o ristu hmotnosti, spotfeb& a konverzi krmiva ap-
roximuji velmi dobie data experimentilni. Nemusi se
vSak s nimi shodovat v situaci, kdy se skutedné pod-
minky pokusu li§i od zadanych optiméalnich hodnot.
Pravé tato okolnost umoZiiuje v&as hledat pficiny zji-
té€nych diferenci a nalézat moZné rezervy v ekonomice
chovu.
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VLIV DELKY POPORODNIHO OBDOBI NA
SUPEROVULACI A KVALITU ZISKANYCH EMBRY{"

THE EFFECT OF POSTPARTAL PERIOD ON SUPEROVULATION
AND QUALITY OF RECOVERED EMBRYOS

J. Riha', J. Zizlavsky?, J. Golda', J. Miksik’

! Research Institute for Cattle Breeding, Ltd, Rapotin, Czech Republic
% Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech
Republic

ABSTRACT: The objective of this study is to evaluate the position of superovulation with respect to its use in cattle breeding.
The results were analyzed that were obtained in a set (n = 1,380) of donors (heifers, primiparas and cows of milk breeds) in
order to determine the effect of donor parity and the interval from calving to superovulation estrus on stimulation level,
nonsurgical recovery and embryo quality in dual-purpose and milk breeds and their crossbreds. The sexual cycle of donors
was synchronized by two applications of the analog prostaglandin F2 alpha (Oestrophan, Lé¢iva Praha) within a 11-day
interval. The preparation Folicotropin, Spofa Praha, was applied i.m. from the 9th to the 11th day of the sexual cycle in the
morning and in the evening (7.00; 19.00 hours) for four days at doses of 2.3; 3.2; 1.1; 1.1 ampoules of the preparation (total
dose of 14 ampoules, i.e. 560 i.u. FSH) to dairy cows and to heifers 2.2; 1.1; 1.1; 1.1 ampoules of the preparation (total dose
of ten ampoules, i.e. 400 i.u. FSH). The analog prostaglandin F2 alpha (Oestrophan, Lé¢iva Praha) was applied at a dose of
500 to 750 micrograms in the morning on day 3 of superovulation treatment. Insemination and reinsemination were executed
on days S and 6 of superovulation treatment. Analyses of variance and covariance were used for statistical data processing.
In the set of 1,380 treated donors, 97 donors (7%) were without any CL production, 274 donors (19.8%) produced 1-2 CL
and they were subjected to flushing, 170 donors (12.3%) produced 0 to 2 CL and no flushing followed, and 839 donors
(60.8%) showed superovulation responses (3 CL and more) at rectal checks before embryos were recovered. In total, 12.501 +
11.751 CL (v = 4%) were determined in the set of 1,380 donors, ovum recovery showed the average value 8.831 * 10.08
ova (v = 114.1%, the percentage in the CL number is 70.6%), out of which 5.885 * 8.445 embryos were transferable ones
(v = 143.5%, the percentage of transferable embryos in the recovered ones makes 66.6%). The best quality of embryo recovery
was observed in donors treated within 60 to 100 days after calving while CL production as well as the number and quality
of embryo recovery were somewhat lower in donors treated within 60 days. The best superovulation results were achieved
in donors inseminated within 61 to 150 days after calving. Heifer superovulation was a little less successful. The best quality
of embryo recovery was observed in donors of the Czech Pied breed and its crossbreds with Ayrshire breed.

cattle; reproduction; superovulation; donors; embryo; quality

ABSTRAKT: Cilem piedloZené préce je zhodnotit postaveni superovulace z pohledu jejiho vyuZiti ve $lechténi skotu. Byly
analyzovany vysledky souboru (n = 1 380) darkyii (jalovic, prvotelek a krav dojenych plemen) s cilem zjistit vliv parity
darkyfi a délky intervalu od oteleni do superovulaéni fije na drovei stimulace, nechirurgicky zisk a kvalitu embryi kombino-
vanych a mléénych plemen a jejich kfiZzenci. Pohlavni cyklus darkyii byl synchronizovan dvéma aplikacemi analogu pros-
taglandinu F2 alfa (Oestrophan, Lé¢iva Praha) v 11dennim intervalu. Preparit FSH Folicotropin, Spofa Praha, byl aplikovén
i.m. od 9. aZ 11. dne pohlavniho cyklu réno a veler (7.00; 19.00 hod.) po ¢&tyfi dny v davkach 2,3; 3,2; 1,1; 1,1 ampuli
preparétu (celkovd didvka 14 ampuli, tj. 560 m.j. FSH) pro krdavy a 2,2; 1,1; 1,1; 1,1 ampuli preparitu (celkova divka
10 ampuli, tj. 400 m.j. FSH) pro jalovice. Analog prostaglandinu F2 alfa (Oestrophan, Lé€iva Praha) byl aplikovén tfeti den
superovulagniho oSetfeni rano v davce 500 aZ 750 pg. Inseminace a reinseminace byla provedena 5. a 6. den superovulaéniho
oSetfeni. Ke statistickému vyhodnoceni bylo pouZito metody analyzy variance a kovariance. Ze souboru 1 380 oSetfenych
darkyii bylo 97 darkyi (7 %) bez odezvy, 274 darkyi (19,8 %) s odezvou 1-2 CL, u kterych byl proveden vyplach, 170 dér-
kyf (12,3 %) s odezvou od 0 do 2 CL, které nebyly vyplachoviny, a 839 darkyi (60,8 %) se superovulaéni odezvou (3 CL
a vice) pfi rektdlni kontrole pfed odb&rem embryi. Celkem bylo u souboru 1 380 dérkyii zjisténo 12,501 £ 11,751 CL (v =
94 %), ziskano bylo primé&rné 8,831 + 10,08 vajitek (v = 114,1 %, podil z po&tu CL &ini 70,6 %), ze kterych bylo 5,885 *

*  Vyzkum byl finanén& podporovin Grantovou agenturou Ceské republiky (Z. projektu 507/94/0343) a Ministerstvem zem&dglstvi CR (&. projektu
2413).
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8,445 embryi vhodnych k pienosu (v = 143,5 %, podil vhodnych embryi ze ziskanych &inil 66,6 %). Nejlepsi kvality ziskanych
embryi bylo dosaZeno u darkyii ofetfenych od 60 do 100 dnil po oteleni, pfiéemZ u zvifat oSetfenych do 60 dni byla ponékud
niZ8i odezva i mnoZstvi a kvalita ziskanych embryi. NejlepSich vysledki superovulace bylo dosaZeno u darkyii inseminova-
nych v intervalu 61 aZ 150 dni po oteleni. Superovulace jalovic byla ponékud méné Gsp&Snd. Nejlepsi kvalita ziskanych
embryi byla zji§téna u darkyii plemene Ceské strakaté a jeho kiiZencl s plemenem ayrshire

skot; reprodukce; superovulace; dirkyné; embryo; kvalita

UvVoD

Zvladnuti nechirurgickych postupti odbéru a preno-
su embryi dalo realnou $anci zafadit pfenos embryi do
reprodukce a Slechténi (Land, Hill, 1975). Syste-
matické vyuZivani superovulace a pfenosu embryi
ve $lechténi mlééného skotu nastinili Nicholas
a Smith (1983).

Zékladnim problémem vSech experimentéalnich
i praktickych MOET systému je uspé$nost superovula-
ce darcovskych zvifat a zisk potfebného poctu preno-
suschopnych embryi.

V MOET systémech jsou vyuzivany jako darkyné em-
bryi kravy a jalovice selektované na zikladé informaci
o vlastni mlé¢né uzitkovosti (,,adultni systém*) nebo uzit-
kovosti rodi¢i-predki (,juvenilni systém*). V adultnim
schématu jsou darkynémi vysokoprodukéni dojnice na vr-
cholu laktace, v juvenilnim schématu pak jalovice.

V praxi MOET systémi je primérny pocet ziska-
nych embryi na jeden odbér Ctyfi aZzsedm (Callesen
etal., 1992, 1994; Lohuis etal, 1993; Reinders
etal, 1994; Lange, 1995; McGuirk, 1995). Ten-
to zisk je odpovidajici a uspokojivy pro mladé jalovice
i vysokoprodukéni dojnice. Ve skutecnosti vSak 20 az
40 % darkyii vykazuje na superovulaéni oSetfeni velmi
nizkou odpovéd, tj. produkuji pouze od nuly do tii
prenosuschopnych embryi (Callesen et al,, 1992;
Christie et al., 1992). Tato skute€nost se objevuje
Cast&ji u krav neZ u jalovic (Callesen et al., 1994;
Reinders et al,, 1994). Existuje velka variabilita
v zisku embryi a rozmezi ¢ini od 0 do 35 pfenosu-
schopnych embryi (Christie etal, 1992; Lohuis
etal., 1993; Callesen etal., 1994; Reinders et
al., 1994).

Schopnost jalovic poskytnout embrya souvisi s na-
stupem puberty podminénym predev§im odpovidajici
vyZivou, protoZe nizkd intenzita ristu i obezita dospi-
vajicich jalovic jsou z hlediska produkce embryi nevy-
hodné (Tregashes et al, 1996; Kinder et al,,
1987; Hall et al., 1990). Dile je tfeba brat v dvahu
i zménéné chovani v fiji, poruchy ovulace a inadekvat-
ni corpus luteum na zaCatku puberty (Nelson et al,,
1985; Moran et al., 1989).

Tregaskes et al. (1996) ziskali nejvice embryi
od peripubertalnich jalovic (pfed superovulaci u nich
nebyla zjiSténa fije), nejméné pak od jalovic, u kterych
probéhly jedna az dvé fije.

Jednou z prednosti MOET systému je zkraceni ge-
neraéniho intervalu, tj. primérného v&ku rodicu pfi na-
rozeni potomstva. Proto je nutné superovulovat darky-
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né co nejdfive po oteleni a vyuZivat jako darkyné em-
bryi jalovice. V tomto obdobi maji predevs§im kravy
stres z vysoké uzitkovosti — energetickd bilance byva
negativni nebo kolisa. Navic v tomto Case postpartalni-
ho obdobi byvé ¢asto jejich endokrinni stav a foliku-
larni vyvoj nedostacujici (Boland et al., 1990).

Proto byva stabilita (opakovatelnost) superovula¢ni
odezvy vzdy niz§i v Casné fazi laktace neZ pozdéji
(Callesen et al., 1996). Cast potiZi s nizkou odez-
vou je zpusobena metabolickym stavem v tomto obdo-
bi, ale miZe se promitat i negativni vliv stresu na kva-
litu oocytt s vysledkem redukce oplozeni ovulovanych
oocyta (Britt, 1992; Kruip et al,, 1995).

MATERIAL A METODY

Byly analyzovany vysledky souboru (n = 1 380) dar-
kyii (jalovic, prvotelek a krav) s cilem zjistit vliv délky
poporodniho obdobi (intervalu od oteleni do superovu-
lacni fije) na droveni stimulace, nechirurgicky zisk
a kvalitu embryi.

Pohlavni cyklus darkyii byl synchronizovan dvéma
aplikacemi analogu prostaglandinu F2 alfa (Oestrop-
han, Lé¢iva Praha) v 11dennim intervalu. Preparat FSH
Folicotropin, Spofa Praha, byl aplikovéan i.m. od 9. aZ
11. dne pohlavniho cyklu rano a veler (7.00; 19.00 ho-
din) po Ctyfi dny v davkach 2,3; 3,2; 1,1; 1,1 ampuli
preparétu (celkova davka 14 ampuli, tj. 560 m.j. FSH)
pro kravy a 2,2; 1,1; 1,1; 1,1 ampuli preparatu (celkova
déavka 10 ampuli, tj. 400 m.j. FSH) pro jalovice. Analog
prostaglandinu F2 alfa (Oestrophan, Léciva Praha) byl
aplikovan tieti den superovulaéniho o$etfeni rdno
v ddvce 500 az 750 pg. Inseminace a reinseminace by-
la provedena 5. a 6. den superovulaéniho o$etfeni. Ne-
chirurgicky odbér embryi byl proveden zpisobem po-
psanym v praci autora Riha, Landa (1986)
a Riha (1990), sedmy den po 1. inseminaci; embrya
byla izolovdna z vyplachovaného média (doplnéno
Krebs-Ringer fosfitem) a morfologicky hodnocena pod
stereomikroskopem a kultivovina v kompletnim médiu
s 20 % FCS (fetalniho teleciho séra) do daliiho pouZiti
(Riha, Landa, 1986).

Ke statistickému vyhodnoceni bylo pouZito metody
analyzy variance a kovariance (nejmenSich &tvercu) —
Harvey (1977). Byl stanoven obecny prumér a od-
chylky zpusobené sledovanymi vlivy - tj. jalovice
a dojnice v Fiji inseminované v rizném intervalu od
oteleni a plemenna prislusnost darkyfi. Rovnice je uve-
dena v prici Rihy (1990).
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VYSLEDKY A DISKUSE

Ze souboru oSetfenych 1 380 darkyi bylo pii rektal-
ni kontrole pied odbérem embryi zji§téno 97 darkyi
(7 %) bez odezvy, 274 darkyn (19,8 %) s odezvou 1 az
2 CL, u kterych byl proveden vyplach, 170 darkyii
(12,3 %) s odezvou od 0 do 2 CL, které nebyly vypla-
chovény, a 839 darkyii (60,8 %) se superovula¢ni ode-
zvou (3 CL a vice). Vyplach byl proveden celkem
u 1 113 darkyn, tj. 80,6 % z oSetfenych (tab. I).

I. Odezva dirkyi na superovulacni oSetfeni — Donor responses to
superovulation treatment

Kategorie darkyii (podle poctu Poel® Podil”
palpovanych cL)! (%)
Bez odezvy? 97 7,0
1-2 CL s vyplachem? 274 19,8
0 az 2 CL bez vyplachu* 170 12,3
Superovulované dirkyné (nad 3 CL)° 839 60,8

CL = Zluté t€lisko — corpus luteum

'donor category (by the number of palpated CL), 2without any re-
sponse, 3production of 1-2 CL with flushing, 40-2 CL without flush-
ing, “superovulated donors (more than 3 CL), Snumber, 7pt:rcc-.nt

Podil zvirat se superovulacni odezvou je na drovni,
kterou uvadéji Majeréiak (1981), Wierzbow-
ski et al. (1978), Riha (1982, 1990), Callesen
et al. (1996) a dalsi; superovulacni odezvy se doséhlo
u cca 60 az 70 % oSetfenych zvifat. Betteridge
(1977) zjistil superovulaéni odpovéd u 76,5 % darkyi.
Riha etal. (1988) pfi obdobném vyhodnoceni soubo-
ru 585 darkyn superovulovanych Sérovym gonadotro-
pinem zjistili superovulacni odezvu u 60,5 % darkyi.
Grafenau etal. (1988) dosahli po aplikaci preparatu
FSH superovulac¢ni odezvu u 77,6 % darkyi, kdyZz pied
oSetfenim 16 % darkyn vyloucili z pouZiti. Vysokého
podilu superovulovanych zvitat dosahli Hasler etal.
(1987). Callesen etal. (1996) a dalsi uvadgji, Ze pri
selekci darkyn na pozitivni odpovéd na superovulacni
oSetieni, provadéné v experimentalnich i praktickych
MOET systémech, asi 50 aZ 80 % zvifat reaguje pozi-
tivné.

Stfedni hodnoty ukazateli, odhady odchylek a va-
riacni koeficienty jsou uvedeny v tab. II. Celkem bylo
u souboru 1 380 darkyn zjisténo 12,501 + 11,751 CL
(v = 94 %) a ziskano pramérné 8,831 + 10,08 vajicek
(v = 114,1 %, podil z poctu CL ¢&ini 70,6 %), ze kte-
rych bylo 5,885 + 8,445 embryi vhodnych k pienosu
(v = 143,5 %, podil vhodnych embryi ze ziskanych ¢ini
66,6 %).

Uroveii stimulace zisku a kvality embryi byla vys3i,
resp. srovnatelna s idaji uvadénymi v literature, prede-
v§im domaci, tykajici se superovulace darkyn embryi
skotu domécim preparatem FSH (Folicotropin). Po po-
uziti PMSG vSak byva stimulace i zisk vajicek poné-
kud nizsi. Uroveii stimulace v pracich autord Kud-
14¢ etal. (1979), Riha (1982), Holy et al. (1987)
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a Riha et al. (1988), ziskana pfevaZn& preparaty
PMSG, byla vétSinou niZ8i. Stejnou stimulaci zjistili
Grafenau et al. (1988) po aplikaci Folicotropinu
a FSH-BURNS, Biotec, a Picha et al. (1988) po ap-
likaci Folicotropinu. Vy$§i hodnoty vysledku, avSak
u niz8iho poctu dérkyii, uvadi Holy (1988).

Podil ziskanych vaji¢ek z poétu CL (69 % a 79,2 %,
resp. 75,2 %) byl vy$§i nebo srovnatelny s vysledky
dfive ziskanymi (Riha et al., 1988 - 56,6 %; Riha,
1990) a rovnéz s udaji udavanymi v literatuie: Kud -
lac et al. (1979) ziskali nechirurgicky 52,7 %, Bet-
teridge (1977) 73,3 % vaji¢ek z poétu CL; Gra-
fenau et al. (1988), Picha etal. (1988) a Holy
(1988) uvadéji podil ziskanych vaji¢ek podle skupin
68,8 % a 80 %. Holy et al. (1987) a Holy (1988)
udavaji po pouZiti Folicotropinu zisk nejvyssi —
12,7 vajicek, coZ predstavuje 119,8 % z poctu CL, a po
pouziti FSH BURNS, Biotec, 13,8 vajicek (118,5 %).
V nadi praci (Riha et al., 1988) pojednévajici o supe-
rovulaéni G¢innosti preparitu FSH — Folistiman jsme
ziskali 13,59 vajicek, coZ je 96,2 % z po&tu Zlutych
télisek.

Nejlepsi kvality ziskanych embryi bylo dosaZeno
u déarkyn oSetfenych od 60 do 100 dnu po oteleni, pfi-
¢emz u zvifat oSetfenych do 60 dnii byla ponékud niZsi
stimulace, zisk a kvalita embryi. Jak uvadi Holy
(1988), je pravé u téchto zvirat nejsnazsi a nejrychlejsi
nédvrat do reprodukce po nechirurgickém odbéru em-
bryi. Callesen et al. (1996) uvadéji bezproblémovy
névrat zvifat do dalsi reprodukce. NejlepSich vysledki
ve stimulaci, zisku a kvalité embryi bylo dosaZeno
u darkyil inseminovanych v superovulaéni fiji v inter-
valu 61 aZ 150 dni po oteleni.

Vcelku pfiznivé vysledky superovulace a kvality
embryi jsme ziskali i u zvifat oSetfenych po 151. dnu
po oteleni, Nase zji§téni je v souladu s poznatky autori
Limonov (1980), Hahn (1980), Riha (1982),
Riha etal (1988) a Holy (1988), Ze kravy v pro-
dukci je mozné doporuéit k pouZiti kolem 70. az
90. dne post partum a v nékterych pfipadech i pred
60. dnem po oteleni, darkyné vyfazené z chovu, popf.
permanentni darkyné do asi jednoho roku po oteleni,
zatimco superovulace jalovic je méné uspé$na. Dob-
rych vysledku zisku i kvality embryi bylo dosahovano
v rozmezi 60 aZ 100 dni po oteleni, coZ svédci ve velké
mife o zvladnuti chovatelskych podminek v tomto ob-
dobi vysoké laktace a s tim spojené metabolické zatéZe.
Darkyné musi produkovat kvalitni embrya pravé
v tomto obdobi, jak uvadéji Boland et al. (1990),
Callesen etal (1996), Britt (1992), Kruip et
al. (1995). Vysledky ziskané v této prici odpovidaji
i nami dfive zji§ténym vysledkim (Riha-et al., 1989;
Riha, 1990).

Nejvyssi stimulace a zisk a nejlepsi kvalita embryi
byly zjiStény u darkyii plemene Ceské strakaté a jeho
kiizenci s plemenem ayrshire. U dojnic plemen Ceské
strakaté x Cervené holStynsko-friské, popf. holStynsko-
-friské byly tyto ukazatele nepriikazn& horsi (P > 0,05;
tab. II). Tendence lep§i reakce na podany gonadotropin
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IL. Vliv délky poporodniho obdobi na zisk a kvalitu embryi — The effect of postpartal period on embryo recovery and quality

Poget!?
Ukazatel' 7 oL vajiek z toho vhodnych
celkem*!! | embryi k pfenosu'?
Sttedni hodnota’ 12,501 8.831 5,885
Smérodatn odchylka® 1380 11,751 10,080 8,445
Variaéni koeficient* (%) 94,0 114,1 143,5
Délka poporodniho obdobi (intervalu od oteleni do superovulaéni fije)’
0 - jalovice® 62 1,93 -2,98 2,92

Do 60 dnd’ 159 ~1,66 -1,20 -1,03

61-80 dnu 285 0,71 0,53 0,02

81-100 dni 253 0,63 0,81 1,14
101-150 dnd 267 0,18 1,24 1,17
151-200 dnii 110 -1,05 0,93 0,81
201 a vice dnit 244 -0,39 0,77 0,85
Plemenni pfisluinost®
Nejasny pivod’ 4 6,24 3,61 © 1,39
C 293 -1,26 -0,78 ) -0,27
CxAdo375% 223 -0,90 -0,56 -0,16
C x A nad 38 % 156 -1,52 -1,06 -0,02
CxR 338 -1,18 -0,76 -0,55
CxN+H 366 -1,37 -0,45 -0,38

P > 0,05

* zahrnuje ziskand vhodnd embrya, degenerovani embrya a neoplozené oocyty — including recovery of transferable embryos, degenerated

embryos and unfertilized oocytes
C = Ceské strakaté plemeno — Czech Pied breed

R = &ervené holdtynsko-friské plemeno — Red Holstein-Friesian breed

N = hol3tynsko-friské plemeno kontinentélniho typu — Holstein-Friesian breed of continental type

H = hol3tynsko-friské plemeno — Holstein-Friesian breed
A = ayrshirské plemeno — Ayrshire breed

!characteristic, 2mean value, >standard deviation, “coefficient of variation, spostpm'uxl period (interval from calving to superovulation estrus),
®heifers, "less than 60 days, ¥breed, “unclear origin, Ynumber, ''of eggs in total, 126f them: transferable embryos

a lepsi kvality embryi od darkyii plemen kombinova-
nych neZz od darkyii plemen mléénych byla popsana
dfive (Riha, 1990 a autofi v této praci citovani).
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APLIKACIA LACTOBACILLUS CASEI TELATAM
S ROZVINUTOU CREVNOU MIKROFLOROU

ADMINISTRATION OF LACTOBACILLUS CASEI TO CALVES WITH
WELL-ESTABLISHED GUT MICROFLORA

A. Bomba', S. Gancaréikové', R. Nemcov4', R. Herichl, M. Ciiekz, B. Kapitanéik2

'Research Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic
2University of Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: The effect of continuous administration of Lactobacillus casei 294/89 on selected parameters of metabolic
profile, gut ecosystem, growth, and health in calves on the average 8 week old with a well-established gut microflora has
been studied. Throughout 4 weeks, Lactobacillus casei was daily administered to experimental calves at 2 g per os. 1 g of
inoculum contained 1 x 10% of L. casei germs. In experimental (group P) and control (group K) animals, the average daily
weight gains were 0.762 kg and 0.619 kg, respectively, throughout the period of observation. In experimental calves,
significantly higher (P < 0.05) total protein (TP) and urea (U) serum levels (Fig. 1) were observed as early as two weeks
after L. casei administration (group P: TP 69.74 £ 5.62 g.l": U 3.76 £ 0.63 mmol.I"", group K: TP 60.39 *+ 7.35 g.l."; U 3.01
+0.65 mmol.I™"). No significant differences in the selected parameter levels of energetic profile between the two groups were
observed; cholesterol being mostly influenced. On week 1 of the experiment, serum cholesterol levels in experimental calves
were the lowest (4.35 + 5.39 mmol.I™"), those in control animals were the highest (9.45 +4.33 mmol.I™") for the whole period
of observation (Fig. 2). At the end of the experiment, following the four-week L. casei administration, significantly higher
(P < 0.01) Lactobacillus spp. counts were seen in experimental calves (group P: 6.32 * 0.44 log 10 ml™; group K: 533 +
0.47 log 10.mI™Y, E. coli (group P: 5.60 % 0.69 log 10.ml7; group K: 4.40 +0.37 log 10.m!I™"). The total numbers of aerobic
micro-organisms in faeces were as follows: group P: 6.30 + 0.52 log 10.mI™; group K: 5.37 + 0.47 log.10 ml™! (Fig. 3). The
continuous Lactobacillus casei administration to calves with well-established gut microflora throughout 4 weeks positively
influenced the growth of animals, the nitrogen profile, and the gut ecosystem.

calves; Lactobacillus casei; metabolic profile; gut microflora

ABSTRAKT: Bol sledovany vplyv kontinualnej aplikacie Lactobacillus casei (294/89) na vybrané ukazovatele metabolic-
kého profilu, ¢revny ekosystém, rast a zdravie teliat s rozvinutou ¢revnou mikroflérou v priemernom veku 8 tyZdiiov.
Lactobacillus casei bol v pokusnej skupine teliat aplikovany denne v lyofilizovanej forme v davke 2 g, per os po dobu
4 tyZdiiov. 1 g inokula obsahoval 1 x 10® zarodkov L. casei. Priemerné denné prirastky za celé sledované obdobie boli u teliat
pokusnej skupiny (skupina P) 0,762 kg, u teliat kontrolnej skupiny (skupina K) 0,619 kg. U teliat pokusnej skupiny boli
zaznamenané signifikantne vy$Sie (P < 0,05) hladiny celkovych bielkovin (CB) a mogoviny (U) v sére uZ po dvoch tyZdiioch
aplikdcie L. casei (skupina P: CB 69,74 * 5,62 g.l". U 3,76 + 0,36 mmol.I""; skupina K: CB 60,39 *+ 7,35 g.l", U 3,01 +
0,65 mmol.I™). Rozdiely hladin vybranych parametrov energetického profilu medzi sledovanymi skupinami neboli signifi-
kantné, pri¢om najviac bol ovplyvneny cholesterol. Koncentracia cholesterolu v sére dosiahla 1. tyZdeil experimentu u teliat
pokusnej skupiny najniZSich (4,35 + 5,39 mmol.I™") a u teliat kontrolnej skupiny najvy$Sich hodndt (9,45 + 4,33 mmol.I™")
za celé sledované obdobie. U teliat pokusnej skupiny boli na konci experimentu, po 3tvortyZdiiovej aplikicii Lactobacillus
casei, zaznamenané signifikantne vy33ie (P < 0,01) polty Lactobacillus spp. (skupina P 6,32 * 0,44 log 10.mI™", skupina
K 5,33 £ 0,47 log 10.mI™), E. coli (skupina P 5,60 + 0,69 log 10.m17", skupina K 4,40 * 0,37 log 10.ml 1) a celkové podty
aer6bnych mikroorganizmov v truse (skupina P 6,30 * 0,52 log 10.mlI™", skupina K 5,37 + 0,47 log 10.mI™"). Kontinudlna
aplikdcia Lactobacillus casei telatim s rozvinutou ¢revnou mikroflérou po dobu 4 tyZdiiov mala pozitivny vplyv na rast
zvierat, dusikovy profil a ¢revny ekosystém.

telatd; Lactobacillus casei; metabolicky profil; ¢revna mikroflora
UvVoD biologicky efekt, ktory nie je spojeny so Ziadnymi ved-
laj§imi G¢inkami ani rizikami pre Zivotné prostredie.

Probiotikd nachadzaji v sicasnosti Siroké aplikatné  Tieto skutoCnosti vytvéraji predpoklady pre vyuZiva-
moznosti. Na makroorganizmus maji velmi priaznivy  nie probiotik vo vicSej miere ako doposial. Lee
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a Salminen (1995) dokonca predpovedaji prichod
veku probiotik.

Probiotiké sa vyuZivaji v polnohospodarstve, potra-
vinarskom priemysle a medicine. Uplatiiuji sa vo vyZive
hospodarskych zvierat za u¢elom zlep3enia konverzie
zivin krmiva a zvy$enia hmotnostnych prirastkov
(Burgstaller et al, 1984; Svozil et al., 1987)
a pri riadenom ovplyviiovani funk&ného vyvoja travia-
ceho traktu mladat (Wallace, Newbold, 1992;
Styriak et al,, 1994), vyuZivaji sa ako §tartovacie
kultiry v potravinarskych vyrobkoch (Kivanc,
1990) a v prevencii a terapii ochoreni Iudi (Gotz et
al., 1979) a hospodarskych zvierat (Watkins et al.,
1982). Z hladiska vyuZitia probiotik v huménnej a ve-
terinarnej medicine a vo vyZive hospodarskych zvierat
je velmi vyznamny ich biomedicinsky ucinok, ktory
spo¢iva v inhibi¢nom efekte voci patogénom, optima-
lizanom vplyve na traviace procesy, stimulaénom
u¢inku na imunitny systém a antitumorovej a anticho-
lesterolovej aktivite.

Pouzitie probiotik je efektivnejSie u zvierat s vyvi-
jajicou sa mikroflérou, alebo po naruseni jej stability
(Stavric, Kornegay, 1995), ¢o naznaCuje, Ze
probiotika si uréené predovietkym pre mladatd v ra-
nom veku. K naruSeniu rovnovdhy ekosystému travia-
ceho traktu moZze dojst aj u hospodarskych zvierat star-
§ich vekovych kategérii (napr. zmena krmiva, odstav,
terapia antibiotikami), alebo je potrebné podporit imu-
nitny systém (ochorenia, stres).

V nasich predchéadzajiicich experimentoch bolo zis-
tené, Ze kmen Lactobacillus casei 294/89 bol velmi
efektivny v prevencii hnackovych ochoreni v prvych
diioch Zivota a vykazoval imunostimulacny efekt. Cie-
fom tejto prace bolo Studovat vplyv kontinualnej apli-
kécie Lactobacillus casei na vybrané ukazovatele me-
tabolického profilu, ¢revny ekosystém, rast a zdravie
teliat s rozvinutou ¢revnou mikroflérou.

MATERIAL A METODA

Do experimentu bolo zaradenych 16 teliat, kriZen-
cov slovenského strakatého a niZinného Ciernostrakaté-
ho dobytka, v priemernom veku 8 tyZdiiov. Zvierata
boli rozdelené do dvoch skupin po 8 jedincov. Telata
boli napajané mliecnou kfimnou zmesou Sprayfo blau
(Sloten, Holandsko) v davke 6 | na tela a dei. Napdjalo
sa dvakrat denne. ZloZenie Sprayfo blau bolo: dusikaté
latky 19,5 %, tuk 15,0 %, popoloviny 10,0 %, vldknina
0,1 %, laktéza 48,0 %, metabolizovatelna energia
17,02 MJ/kg. Kimnu zmes TKS a seno prijimali telata
ad libitum. Kimna zmes TKS mala nasledovny obsah
Zivin: suSina 84,0%, vlaknina 5,9 %, Skrobové latky
16,74 %, stravitelné dusikaté latky 14,3 %, Skrobové
jednotky 0,67, koncentracia energie (KE) 0,797, dusi-
kato-energeticky koeficient (NEK) 213,4. Telatd mali
volny pristup k vode. Pokusnej skupine teliat (skupi-
na P) bol denne aplikovany Lactobacillus casei v lyo-
filizovanej forme v davke 2 g, per os po dobu §tyroch
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tyZdiiov. 1 g inokula obsahoval 1 x 108 zarodkov Lac-
tobacillus casei 294/89. Kmeii Lactobacillus casei bol
izolovany z rektélneho vyteru dvojdiového telata.
Kontrolna skupina teliat (skupina K) nedostala Ziadne
inokulum. Vzorky krvi boli odoberané z v. jugularis od
tych istych teliat v tyZdiiovych intervaloch. Hemato-
krit, hemoglobin, erytrocyty, leukocyty a diferencialny
krvny obraz boli stanovené beZnymi hematologickymi
metédami. Celkové bielkoviny, mocovina, glukéza,
celkové lipidy a cholesterol v sére boli stanovené Bio-
-La-testami (Lachema, Brno). Na stanovenie poctu lak-
tobacilov pri anaerdbnej kultivécii bol pouzity selektivny
Rogosa agar, pri aerébnej kultivacii bol na stanovenie
poctu E. coli pouzity McConkey agar a na stanovenie
celkového poctu aerébnych mikroorganizmov krvny
agar. Na Statistické vyhodnotenie bola pouZita analyza
variancie. g

VYSLEDKY

Priemerné denné prirastky za celé sledované obdo-
bie boli u teliat pokusnej skupiny (skupina P) 0,762 kg,
u teliat kontrolnej skupiny (skupina K) 0,619 kg.
V oboch skupinich doslo k ochoreniu jedného zvierata
(bronchopneuménia), ale tihyn nebol zaznamenany.

Hladina celkovych bielkovin v sére teliat dosahova-
la vy$Sich hodnét u teliat pokusnej skupiny v priebehu
celého sledovaného obdobia, so signifikantnym rozdie-
lom (P < 0,05) v druhom (skupina P 69,74 £ 5,62 g.l'l,
skupina K 60,39 £ 7,35 g.l_') a trefom tyZdni experi-
mentu (sku[)ina P71,02+2,83 g.l"l a skupina K 66,12
+ 3.21 g.I™"). Signifikantne vyssia koncentracia moco-
viny (P < 0,05) v sére teliat pokusnej skupiny (3,76 +
0,36 mmol.I"") v porovnani s kontrolnou skupinou
(3,01 + 0,65 mmol.I"") bola zaznamenana po dvoch
tyzdinoch aplikacie Lactobacillus casei (obr. 1).

Najvyssia hladina glukézy v sére pokusnych (3,46
0,19 mmol.I™") i kontrolnych teliat (3,36 + 0,31 mmol.I™")
bola zistena na konci $tvortyZdiiového experimentu,
pricom rozdiely medzi sledovanymi skupinami neboli
signifikantné. Aj rozdiely koncentracie celkovych lipi-
dov v sére teliat neboli Statisticky vyznamné a najvys-
$ich hodndt v oboch skupinadch dosiahli v 2. tyZdni ex-
perimentu (skupina P 4,32 + 0,46 g.I"!, skupina K 4,63 +
1,23 g.l‘l). NajvicSie rozdiely hladin cholesterolu v sé-
re sledovanych teliat boli zaznamenané po tyZdfiovej
aplikacii Lactobacillus casei, kedy koncentracia cho-
lesterolu dosiahla u teliat pokusnej skupiny najniZsich
(4,35 + 5,39 mmol.I"") a u teliat kontrolnej skupiny
najvyssich hodnot (9,45 + 4,33 mmol.l‘l) za celé sle-
dované obdobie. Rozdiely medzi sledovanymi skupina-
mi neboli signifikantné (obr. 2).

Pocty Lactobacillus spp. v truse vykazovali v pr-
vych troch tyZzdioch experimentu rovnakd dynamiku
v oboch sledovanych skupindch teliat. Pokles poctu
laktobacilov v 1. tyZdni pokusu vystriedal ich vzostup
v 2. tyZdni s nasledovnym miernym poklesom. V po-
slednom tyZdni experimentu bol v pokusnej skupine
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Moclovina

\‘//\A Celkové
' bielkoviny
604

1

1. Koncentricia celkovych bielkovin a mocoviny
v sére teliat — Concentrations of total proteins and
urea in the 'serum of calves

Pro obr. 1-3 - For Figs. 1-3:
A—A pokusné skupina (P) - experimental group
4—4 Kkontrolna skupina (K) — control group

2. Hladiny glukézy, celkovych lipidov a cholesterolu
v sére teliat — Concentrations of glucose, total lipids
and cholesterol in the serum of calves
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3. Podty laktobacilov a E. coli a celkové poéty aerébnych mikroor-
ganizmov v truse teliat — The counts of lactobacilli and E. coli and
total counts of aerobic microorganisms in the dung of calves

zaznamenany vyrazny vzostup poctu Lactobacillus spp.
na najvys§ie zistené hodnoty za celé sledované obdobie
(6,32 £ 0,44 log 10.ml 'l). Naproti tomu u kontrolnych
zvierat do§lo k poklesu poétu laktobacilov na najniZ§ie
hodnoty v tejto skupine (5,33 + 0,47 log lO.ml'l). Roz-
diely medzi skupinami boli signifikantné (P < 0,01).
Potty zarodkov E. coli vykazovali v prvych troch tyz-
diioch Zivota klesajicu tendenciu v oboch skupinach,
ktord u teliat kontrolnej skupiny pokradovala aZz do
konca experimentu, ale v pokusnej skupine doSlo
v poslednom tyZdni k vzostupu ich poctu. Na konci ex-
perimentu boli poCty E. coli v skupine P (5,60 £ 0,69
log 10.ml7h signifikantne vyssie (P < 0,01) v porov-
nani so skupinou K (4,40 + 0,37 log 10.ml "). Celkové
pocty aerébnych mikroorganizmov v truse teliat mali
v kontrolnej skupine klesajici trend, v pokusnej skupi-
ne po vzostupe v prvom tyzdni experimentu doSlo
k ich stabilizacii. Na zaCiatku pokusu boli celkové poc-
ty aerébnych mikroorganizmov signifikantne vysSie
(P < 0,05) u teliat kontrolnej skupiny (skupina P 5,81
40,75 log 10.mI™!, skupina K 7,18 + 0,84 log 10.ml™}),
ale na konci experimentu boli 3tatisticky vyznamne
vys8ie (P < 0,01) u teliat pokusnej skupiny (skupina P
6,30 £ 0,52 log 10.ml =4 skupina K 5,37 + 0,47 log
10.m1™) (obr. 3).

DISKUSIA

V naSej predchadzajicej prici (Bomba et al,
1997) bol potvrdeny inhibi¢ny ucinok pouZitého kmeiia
Lactobacillus casei 294/89 na adherenciu enterotoxi-
génnych E. coli O 101 K99* u gnotobiotickych jahniat
v prvych diioch Zivota. Uvedeny kmefi L. casei vyka-
zoval aj vyrazny preventivny efekt pri hnackovych
ochoreniach teliat bakteridlnej etiol6gie v obdobi ko-
lostrdlnej vyZivy (Bomba et al., 1995). V predloZenej
préaci sme $tudovali vplyv kmeia L. casei na vnitorné
prostredie, ekosystém traviaceho traktu, rast a zdravie
teliat starSej vekovej kategérie s rozvinutou ¢revnou
mikroflérou.

Priemerné denné prirastky teliat pokusnej skupiny
za celé obdobie experimentu boli vysSie o 0,143 kg, t. j.
021,3 %. Cizek (1993) pri pouZiti rovnakého kmena
zaznamenal u teliat pokusnej skupiny mladSej vekovej
kategérie a pri dlhSej peridde sledovania zvySenie pri-
rastkov, ktoré vak pri porovnani s na§im experimen-
tom nebolo natolko vyrazné. Porovnatelny pozitivny
efekt na hmotnostné prirastky s naSim experimentom
zaznamenali Svozil etal. (1987) pri aplikacii Strep-
tococcus faecium M-T74 u teliat za sledované obdobie
30 dni (od 3. do 8. tyZdiia Zivota) a Kopedny et al.
(1989) u teliat inokulovanych Streptococcus bovis ES1.
Zvysenie hmotnostnych prirastkov po aplikécii probio-
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tik moZno pripisat ich optimaliza¢nému ucinku na tra-
viace procesy. Pozitivny efekt probiotik na traviace
procesy je sprostredkovany ndrastom populdcie makro-
organizmu prospe$nej mikrofléry, zvySenim jej enzy-
movej aktivity, vytvdaranim metabolicky a energeticky
vyhodnejSich ciest litkovej premeny a enzymatického
rozkladu &revného obsahu, zvySenim stravitelnosti
a vyuzitelnosti krmiva. ZvySenie hmotnostnych prirast-
kov a vyuZitelnosti krmiva a niZ§iu spotrebu $krobo-
vych jednotiek na 1 kg prirastku po aplikacii laktoba-
cilov zaznamenali Burgstaller et al. (1984) u teliat
a Nousiainen, Setdld (1993) u odstavéiat.

Pri posudzovani sledovanych parametrov metabolic-
kého profilu moZno konstatovat, Ze aplikdcia Lactoba-
cillus casei signifikantne ovplyvnila dusikovy profil,
zatial ¢o rozdiely vybranych ukazovatelov energetické-
ho profilu medzi sledovanymi skupinami boli nepod-
statné. Signifikantne vysSie hladiny celkovych bielko-
vin v sére teliat pokusnej skupiny moZno vysvetlit
zvySenim stravitelnosti a lep§im vyuZitim bielkovin
kfmnej davky. Teply (1984) uvadza, Ze proteolytic-
kym ucinkom laktobacilov dochadza v traviacom trakte
mladat preZivavcov k natraveniu bielkovin mlieka,
¢im sa zvysi ich stravitelnost a resorpcia.

Zistené rozdiely hladin glukézy, celkovych lipidov
a cholesterolu v sére teliat pokusnej a kontrolnej sku-
piny neboli signifikantné. Gilliland et al. (1985)
zistili, Ze podédvanie laktobacilov o§ipanym, ktorym bol
skrmovany cholesterol, signifikantne redukovalo hladinu
cholesterolu v ich sére, podobne ako podavanie fer-
mentovaného mlieka v porovnani s neoSetrenym mlie-
kom (Grunewald, 1982). Predpoklada sa, Ze niek-
toré kmene laktobacilov inhibujui syntézu cholesterolu
(Mann, 1977) alebo zniZuji hladinu cholesterolu
priamo asimildciou (Zacconi etal., 1992). V naom
experimente sa anticholesterolovy efekt prejavil len
v prvom tyZdni aplikdcie Lactobacillus casei.

Aplikacia L. casei sa u pokusnych teliat na konci
experimentu prejavila signifikantne vy$§imi poctami
populdcie laktobacilov za sticasného signifikantného
zvy¥enia poétu E. coli a celkového poctu aerébnych
mikroorganizmov. Niektori autori uvadzaju, Ze aplika-
cia laktobacilov potlic¢a populédciu E. coli (Mit-
chell, Kenworthy, 1976; Muralidhara et
al., 1977). Skutocnost, Ze aplikacia Lactobacillus casei
v naSom experimente nemala za nasledok zniZenie poc-
tu E. coli, moZno vysvetlit, v silade s poznatkami au-
torov De Cupere etal. (1992), vy$§im vekom zvie-
rat, u ktorych je ¢revna mikrofléra stabilizovana.

Na zéklade dosiahnutych vysledkov mozZno konsta-
tovat, Ze kontinudlna aplikacia Lactobacillus casei
294/89 pozitivne ovplyvnila rast, vybrané ukazovatele
dusikového profilu a ¢revni mikrofléru teliat.
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RELATIONSHIPS BETWEEN HAEMATOLOGICAL
AND REPRODUCTIVE INDICES IN BREEDER COCKS

VZTAHY MEZI HEMATOLOGICKYMI A REPRODUKCNIMI
UKAZATELI U PLEMENNYCH KOHOUTU

P. Suchy, E. Strakova, J. Illek

University of Veterinary Science and Pharmaceutics, Brno, Czech Republic

ABSTRACT: The paper outlines characteristic changes in blood count of breeder cocks occurring during the course of sexual
maturation. A significant increase was observed in total erythrocyte counts, haemoglobin and haematocrit value. The conclu-
sions of the study assessing the growth of cocks suggested that the growth rate was highest between 18 and 20 weeks of age.
Part of the stddy was an investigation into gonad development. The growth rate in gonad development in cocks reached its
maximum from 15 to 20 weeks of age. Of significance were also the results of the correlation analysis revealing a close
relationship between gonad development, haematocrit value and haemoglobin during the sexual maturation of cocks. Simi-
larly, in breeder cocks used for reproduction significant relationships were obtained between cocks exhibiting high or low
haemoglobin levels in erythrocyte counts related to sperm concentrations in ejaculates.

breeding cocks; hematological parameters; gonad development; reproductive indices

ABSTRAKT: Vysledky préce potvrzuji, Ze u plemennych kohoutl existuji vztahy mezi né€kterymi hematologickymi ukazateli
(obsah hemoglobinu, hematokritova hodnota a celkovy pocet erytrocytl), rozvojem gonad v obdobi pohlavniho dospivéni
a koncentraci spermii v ejakuldtu v obdobi pohlavni dospélosti. K nejintenzivnéj§im vyvojovym zméndm gonad u kohoutii
dochdzelo mezi 15. a 20. tydnem véku, kdy se vysoce prukazné zvySovala (P < 0,01) hmotnost a velikost gonad. V tomto
obdobi se obdobné prikazné zvy$ovala i hodnota hemoglobinu, celkovy podet erytrocytl a hematokritovd hodnota. Vztah
mezi rozvojem gondad a sledovanymi hematologickymi ukazateli potvrdila i korela¢ni analyza. Nejtésné&jsi vztah byl prokazéan
mezi hmotnosti gondd a hematokritovou hodnotou mezi 15. a 25. tydnem véku kohoutii. V 15. tydnu véku byl mezi hmotnosti
pravé gonddy a hematokritovou hodnotou prokézan korela¢ni vztah dany korelaénim koeficientem r = +0,5140, ve 20. tydnu
r=+0,6514 a ve 25. tydnu r = +0,7657. Obdobné korelaéni vztahy byly zaznamendny i u levé gonady. Od 20. do 25. tydne
véku kohoutt byly prokazany obdobné korelaéni vztahy mezi hmotnosti gonad a hemoglobinem. Obdobné vztahy hematolo-
gickych ukazateli k nékterym reprodukénim ukazatelim byly prokazany u plemennych kohoutt i v obdobi pohlavni dospé-
losti. U plemennych kohoutd s vysokymi hladinami hemoglobinu a erytrocyti byly zji§tény i statisticky vysoce priukazné
vy§§i (P < 0,01) koncentrace spermii v ejakulatu.

plemenni kohouti; hematologické ukazatele; vyvoj gonad; reprodukéni ukazatele

INTRODUCTION The study is a continuation of a series of earlier

studies published by Suchy et al. (1988, 1989). The

This paper is the product of a synthesis of extensive
studies of relationships between some physiological
and reproductive indices carried out with the aim to
assess whether haematological indices may be used as
predictors of gonad development in cocks intra vitam
and possibly to determine the potential capacity of
cocks to produce high quality ejaculates.

In literature there have been only few comprehen-
sive studies available on this problem. The decision to
deal with this problem has been provoked by the fact
that research attention has so far been devoted only to
some special aspects of the problem and that the con-
clusions reported have been rather inconsistent.
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changes in the blood count of chicks have also been
reported by JantoSovic¢ (1967). This problem but
in other fowls has been investigated by Strakova et
al. (1994), who conducted haematological and bio-
chemical studies in the Japanese quail at rearing and
hatching. The relationship between haematological and
reproductive traits in ganders have been studied by
Csuka et al. (1987). Perhaps the most significant
conclusion has been drawn by Cecil and Bakst
(1991), who reported changes in haematological indi-
ces in breeder turkeys during sexual maturation.
Interesting from the viewpoint of the study of sper-
miogenesis in breeder cocks seems to be the conclu-
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sions of Machal etal. (1996). The authors examined
some ejaculate indices in relation to the levels of total
lipids and cholesterol in their blood plasma.

MATERIAL AND METHODS

The paper synthesizes results from previous studies
of relationships between haematological and biochemi-
cal blood parameters in breeder cocks, gonad develop-
ment and some ejaculate indices.

Only haematological indices related to gonad devel-
opment or ejaculate quality are included.

Studies were made on breeder cocks during their
sexual maturation and reproduction, i.e. from 10 to
35 weeks of age.

A total of fifty cocks of the inbred father lines of
Rhode Island Red (RIR) were used. In the cocks 10,
15, 20, 25 and 30 weeks old the gonads were isolated
for determination of gonad length, width, thickness and
weight and for haematological analysis.

Simultaneously, blood samples were collected from
a group of 24 cocks 10, 15, 20, 25, 30 and 35 weeks
old. Blood was taken by puncture of the vena basilica
and heparinized. In blood samples total erythrocyte
count was determined by the method of diluting and by
the counting of erythrocytes using the Biirker chamber.
Haemoglobin content was estimated photometrically
by means of a Specol-11 photometer using the Drabkin
solution at a wavelength of 540 nm. Haematocrit value
was determined as capillary haematocrit value accord-
ing to the method of Janetzki. In a selected group of
24 cocks growth rate was studied by weighing at 10,
14, 16, 18, 20, 23, 25 and 30 weeks of age.

In a randomly chosen group of 148 breeder cocks
35 weeks old used for reproduction, ejaculate was col-
lected by abdominal massage and ejaculate volume was
determined. Sperm motility and concentration in ejacu-
late was evaluated microscopically by diluting and
sperm counting was made by means of the Biirker
chamber. Immediately after ejaculate collection haema-
tological analysis was made.

Cock rearing was performed in a windowless house
for young birds in cages with a concentration of 25
birds/m?. At the time of study from week 10 to week

18 of age an 8-hour light period was provided. At week
19 the cocks were placed into an individual compart-
ment of the layer house (2 cocks/cage) and ejaculate
samples for insemination were taken. Now the lighting
regime changed from 9-h light period at week 20 to
14-h light at week 30 and 15-h light at week 35 of age.
The intensity of light was 30 lux in the rearing house
and 40 lux in the layer house. Room temperature during
rearing ranged from 15 to 18 °C and from 13 to 18 °C
in the layer house. Relative humidity fluctuated be-
tween 65 and 75%. During rearing the cocks were
given ad libitum access to a complete feed mixture for
rearing KZK containing 150 g of protein, after transfer
to the layer house to a complete feed mixture for layers
NP with the content of 11.5 MI.kg"'and 170 g of pro-
tein per kg of mixture and supplemented with 150 g of
oats per kg of mixture given to breeder cocks.

RESULTS

The results revealed characteristic changes in blood
count in breeder cocks during their sexual maturation.
The changes were observed in haemoglobin content,
total erythrocyte count and haematocrit value. In all the
three haematological indices studied there was
a marked increase in average values in cocks from 10
to 35 weeks of age. Haemoglobin content increased
from 82.20 to 135.43 g.l'l. total erythrocyte counts
rose from 2.14 to 3.55 T.I"' and haematocrit value from
0.258 to 0.438 1.17}, as shown in Tab. I The differ-
ences between average values for the indices studied
were mostly statistically significant. The most signifi-
cant changes in the blood count were recorded in cocks
from 25 to 30 weeks of age. At this period a highly
significant (P < 0.01) increase in average values for
haemoglobin content, total erythrocyte count and hae-
matocrit values occurred.

A selected group of cocks was also used to investi-
gate gonad development during sexual maturation. Re-
sults summarized in Tab. II demonstrated that the in-
tensive development of gonads in cocks occurred
between 15 and 25 weeks of age. Both gonads devel-
oped simultaneously. This is supported by very high
positive correlation coefficients between the develop-

I. Haemoglobin content (g.l"). total erythrocyte count (T.I""), haematocrit value (1.17") in breeder cocks during sexual maturation

Week 0 - Haemoglobin . Erythrocyte s Haematocrit
X Snat X Spct X Shcl
10 24 82.20" 6.740 2.23 0.382 0.287 0.022
15 24 87.30" 9.162 2.14 0.265 0.284 0.022
20 24 92.19° 7.248 2.26 0.391 0.289 0.026
25 24 92.86 10.420 257" 0.469 0.258"° 0.037
30 24 126.99™" 11.710 353" 0.390 0.413" 0.032
35 24 135.43" 10.080 3.55 0.447 0.438" 0.031

'P<005 " P<001

362

ZIVOCISNA VYROBA, 42, 1997 (8): 361-366



II. Changes in the size and the weight of the gonad in breeder cocks during sexual maturation

Week x Sp_ X ¥
10 12.85 136 11.10 0.99
15 12.90 1.29 112.10 1.49
length 20 3320 9.24 length 31.40" 9.13
25 46.15"" 6.59 44.60" 5.19
30 49.30 6.70 44.30 7.20
10 5.5 1.01 5.90 0.77
15 6.10 0.61 6.40 0.77
width 20 19.30" 6.00 width 19.50" 6.24
25 25.60° 430 26.75"" 255
Testes sinistra testes dextra
30 28.10 4.40 27.50 10.30
10 5.25 0.63 5.40 0.57
15 5.50" 0.41 5.40 0.74
height 20 16.60"" 4.99 height 16.90™ 5.28
25 21.75" 2.86 22.40° 375
30 22.50 3.80 20.70 3.50
10 0.18 0.04 0.16 0.04
15 0.21 0.05 0.17 0.05
weight 20 6.38"" 4,60 weight 6.11" 436
25 15.04° 5.91 13.90" 3.84
30 16.38 475 1338 372

"P<005 " P<0.01

ment of the right and the left gonad (Tab. III). The
intensive development of gonads was recorded between
15 and 20 weeks of age. The dimensional and weight
changes in the gonads were found to be highly signifi-
cant (P £ 0.01). From 25 weeks of age the size and
weight of gonads changed only slightly.

The results of haematological studies and the results
concerning gonad development were subjected to cor-
relation analysis, as shown in Tab. III.

The correlation analysis revealed a close relation-
ship between gonad development and haematocrit
value from 15 weeks of age and the relationship be-
tween gonad development and haemoglobin from
20 weeks of age. These relationship were expressed by
positive, medium-high to high correlation coefficients.
Tab. III suggests that with ageing of cocks during this
developmental stage the closeness of relationships be-
tween gonad development and the above mentioned
haematological indices increased.

Breeder cocks were also used to determine relation-
ships between haematological and reproductive indices.
A total of 148 breeder cocks from 25 to 30 weeks of
age were examined. Of haematological indices haemo-
globin content, erythrocyte count and haematocrit
value were studied. Reproductive indices included
ejaculate volume, sperm motility and sperm concentra-
tion. The results obtained from the group of cocks were
summarized in Tab. IV. The average values for haema-
tological indices served in subsequent analyses as criteria
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of dividing the basic group into two subgroups within
each haematological parameter-superior (Group A) and
inferior (Group B) cocks.

The limit value for haemoglobin was 120 g.l"l. By
application of this criterion two subgroups were
formed. Haemoglobin content in Group A and Group
B averaged 133.97 and 105.94 g.l‘l, respectively.

Tab. V gives a comparison of reproductive indices
related to haemoglobin content. The results indicated
that there were no differences in ejaculate volume and
sperm motility between the means of Groups A and B.
In contrast, a highly significant difference (P < 0.01)
was recorded in sperm concentration. Similar conclu-
sions were reached in the total erythrocyte counts, as
shown in Tab. V. No differences were obtained be-
tween Groups A and B in ejaculate volume and sperm
motility. But there were differences between average
values in the groups (P < 0.05) for sperm concentra-
tion/em® of ejaculate.

The assessment of reproductive indices in relation to
haematocrit value revealed no significant differences
between the means of subgroups, as shown in Tab. V.

The above stated results indicated that there were
relationships between the haematological indices and
sperm concentration per cubic centimeter of ejaculate.
The results summarized in Tab. VI showed sperm con-
centrations in superior cocks, selected on the basis of
individual haematological indices. A high sperm con-
centration of 1.945 billion/cm® was recorded in cocks
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I11. Correlations between gonad weight, h it, h globin and body weight
Week 10 15 | 20 25 10-25
Testes sinistra
Testes dextra +0.8387 +0.9229 +0.9783 +0.8787 +0.9776
Haematocrit +0.5141 +0.6514 +0.7657 +0.9186
Haemoglobin +0.6250 +0.7477 +0.8976
Body weight +0.7136 +0.6612 +0.8708 +0.8962
Testes dextra
Haematocrit +0.6520 +0.6998 +0.7578 +0.9355
Haemoglobin +0.6757 +0.6136 +0.9052
Body weight +0.7686 +0.6074 +0.7737 +0.8990
IV. Total characteristics of a set of breeder cocks in relation to selected haematologic and reproductive indices
Hb Er Hk 0 A K
gl! T.I"! L1 ml % mld/cm?
n 148 148 148 148 148 148
x 121.7 3.05 0.43 0.6 82.32 1.470
Spet 17.15 0.469 0.049 0.234 8.04 0.456
s 1.049 0.039 0.004 0.019 0.069 0.037
v 14.09 13.39 11.31 38.90 9.76 25.78

V. Grouping of cocks according to haemoglobin level in relation to selected reproductive indices, A (Hb 2 120 g.l"), B (Hb < 120 g'.l").
erythrocyte count A (Er 2 3.5 T.I™'), B (Er < 3.5 T.I"") and to haematocrit value A (Hk 20.43 1.17"), B (Hk < 0.43 1.17")

n x n x n x
Hb A 82 133.97 Er A 72 3.86 Hk A 0.46
glI! B 66 10594 | T.I! B 76 307" L1-! B 0.40"
0 A 82 0.63 o) A 72 0.58 o] A 0.57
ml B 66 0.57 ml B 76 0.62 ml B 0.60
A A 82 82.65 A A 72 82.85 A A 83.14
% B 66 81.85 % B 76 81.82 % B 81.14
K A 82 1.945 K A 72 1.860 K A 1.820
mld/cm? B 66 1.559"° | mld/cm? B 76 1.636" | mld/cm? B 1.692
*P<005 " P<001
VI. Sel of cocks ding to haecmatological indices in relation to sperm ation in ejacul
Index n 7] Sot 2 55 v
Hb 82 1.945 0.355 0.126 0.039 18.25
Er 72 1.860 0.366 0.134 0.043 19.60
Hk 85 1.820 0.418 0.174 0.045 22.95
Hb, Er 49 1.955 0.346 0.120 0.049 17.69
Hb, Er, Hk 38 1.991 0.350 0.122 0.057 17.56

with haemoglobin (Hb) content above 120 g.l”l.
A lower average value for sperm concentration of
1.860 billion/cm® as found in cocks with the total
erythrocyte (Er) count exceeding 3.5 T.I"! and the low-
est value of 1.820 billion/cm® was in cocks with hae-

364

matocrit value (Hk) above 0.43 1.17). The highest av-
erage values of 1.955 and 1.991 billion/cm® were found
in cocks superior in two (haemoglobin, erythrocytes) or
three (haemoglobin, erythrocytes, haematocrit) haema-
tological indices.
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DISCUSSION

The study results confirmed that there were relation-
ships between some haematological indices (haemoglo-
bin content, haematocrit value and total erythrocyte
count), gonad development in the course of sexual
maturation and sperm concentration in ejaculate during
the stage of sexual maturity in breeder cocks.

The fact was also revealed in some previous studies,
e.g. Suchy et al. (1988), which showed that cocks
with underdeveloped gonads exhibited highly signifi-
cantly (P < 0.01) lower levels of haemoglobin, ery-
throcytes and haematocrit.

The dramatic developmental changes in the gonads
of the cocks occurred between 15 and 20 weeks of age
when gonad weight and dimensions highly signifi-
cantly increased (P < 0.01). At this period also haemo-
globin, total erythrocyte count haematocrit value sig-
nificantly increased.

The changes in blood count were in agreement with
the results of Suchy et al. (1989). The authors found
a marked increase in haemoglobin, erythrocyte count
and haematocrit in the course of sexual maturation in
cocks.

The association between gonad development and the
haematological indices observed was also supported by
the correlation analysis showing positive correlations
between gonad weight, haematocrit value and haemo-
globin (Tab. III).

A very close relationship was determined between
gonad weight and haematocrit value between 15 and
25 weeks of age. It was found that with increasing age
in cocks the relationships became closer. At the age of
15 weeks there was a correlation between the weight
of the right gonad and haematocrit value expressed by
the correlation coefficient r = +0.5140, at 20 and
25 weeks the correlation coefficients were r = +0.6514
and r = +0.7657, respectively. Similar correlations
were also reported for the left gonad.

In cocks between 20 and 25 weeks of age there were
positive correlations between gonad weight and haemo-
globin. From the age of 25 weeks the cocks were pre-
pared for ejaculate collection.

A highly significant increase in haemoglobin, ery-
throcyte count and haematocrit value from 25 to
30 weeks of age suggested that there might be even
a relationship between the haematological indices and
the development of spermiogenesis. This hypothesis
was supported by the results stating that breeder cocks
with high haemoglobin and erythrocyte levels showed
highly significantly increased (P < 0.01) sperm concen-
trations in ejaculate (Tab. V).

A similar relationship was also established by
Cecil and Bakst (1993) in turkeys. The authors
showed a relationship between haematocrit increase
and functional maturity of gonads. They suggested that
haematocrit increase could be used in the prediction of
maturity of testicular sperms in breeder turkeys.
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With the haematological indices under study used as
a criterion for evaluation of ejaculate quality the con-
clusion was that the highest sperm concentration in
ejaculate (1.945 billion/cm3) was recorded in cocks
with high haemoglobin levels (Hb = 120 g.l_l).
A slightly lower concentration of 1.860 billion/cm’
was related to high levels ot the total erythrocyte count
(Er=235 T.l") and the lowest concentrations of 1.820
billion/em® was observed in cocks with high haema-
tocrit value (Hk = 0.43 1.17}). The highest sperm con-
centrations in ejaculate of 1.955 billion/cm? and 1.991
billion/cm> were found in cocks superior in two (hae-
moglobin, total erythrocyte count) or in three indices
(haemoglobin, total erythrocyte count and haematocrit
value).

Generally low values of sperm concentration in
ejaculate compared with those generally indicated in
adult cocks might be explained by the fact that these
are young animals at the onset of reproduction, when
the development of spermiogenesis only starts. We
have proved that in this line (RIR) the onset of sper-
miogenesis was slower than in other lines. This is sup-
ported by the conclusions of Mdchal et al. (1996),
who revealed similar results in the same line. The
authors indicated that the average sperm concentrations
were 1.28 % 0.43 billion.cm™ at week 24; 2.50 0,76
billion.cm™ at week 37 and 3.05 + 1.05 billion.cm™ at
week 50.

The results suggested that the changes observed in
the blood count of cocks were related to the develop-
ment of gonads and spermiogenesis. These findings
could also be used as one of the criteria of the level of
reproductive performance in breeder cocks. But it is
necessary to realize that these relationships could only
be found in healthy animals and that there is a number
of other external and internal factors that influence
erythropoiesis. In spite of that it can be presumed that
the relationships found are generally applicable.

The conclusions presented in this study are similar
to those reported in cocks by Suchy et al. (1988,
1989) and in male Japanese quail by Strakova et
al. (1994), which indicated marked changes in erythro-
cyte count in males during sexual maturation. More-
over, it has been concluded that there are relationships
between the haematological indices under study, gonad
development in cocks reaching maturity and the sperm
concentration in the ejaculate of adult cocks. Similar
results have also been reported by Cecil and
Bakst (1991) in breeder turkey males. The authors
have found that in male turkey the weight of gonads
considerably increased between 20 and 22 weeks of
age. They have noted the association between and in-
crease in haematocrit value and gonad development.

Although we are aware of a number of external and
internal factors that may influence the development of
gonads, qualitative and quantitative parameters of the
ejaculate, we have revealed a close relationship be-
tween some reproductive and haematological indices.
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These conclusions might be used as one of the cri-
teria of cock selection for reproduction. Cocks with
high levels of haemoglobin, erythrocytes and high hae-
matocrit value are most suitable for high reproductive
performance.
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THE EFFECT OF MICROBIAL PHYTASE IN FEED MIX
FOR EARLY WEANING ON PHOSPHORUS AND CALCIUM
DIGESTIBILITY AND UTILIZATION IN PIGLETS

VLIV MIKROBIALNI FYTAZY V KRMNE SMESI PRO CASNY ODSTAV
NA STRAVITELNOST A VYUZITI FOSFORU A VAPNIKU U SELAT

P. Zobaé¢, I. Kumprecht, K. Simeéek

Research Institute of Animal Nutrition, Pohorelice, Czech Republic

ABSTRACT: A phytase containing enzymic preparation was used in metabolism trials; it was produced in a pilot plant of
the Institute of Microbiology in the Academy of Sciences of the Czech Republic in Praha-Kr¢, using recently isolated strain
921 of Aspergillus niger (phytase CZ). Phytase activity of this preparation was determined to be 490 PU/g. The phytase
containing enzymic preparation was applied at concentrations of 0, 50, 100, 150 g per 100 kg in the first metabolism trial on
piglets to determine its most efficient concentration in feed mix for early weaning of piglets without dicalcium phosphate
(DiCaP). The calculated coefficient of P digestibility was highest in the group of piglets receiving diet (la,) containing 100 g
of phytase per 100 kg feed. An increase against the control lay was 7.3%. Daily P retention was also highest in the group
of piglets la,, corresponding to a difference of 6.8% in comparison with the control group of piglets. Similarly like in
phosphorus, the coefficient of Ca digestibility had the highest value in the group of piglets receiving diet la, 83.9%, which
is by 3.8% more than in the control. Daily Ca retention was also highest in the piglet group la,, by 16.3% in comparison
with the control group of piglets. P and Ca outputs in excrements were decreasing proportionately with increasing phytase
concentrations. The effectiveness of optimum concentrations of phytase containing enzymic preparation was studied in the
second metabolism trial on piglets using different DiCaP contents in feed mix for early weaning of piglets. The coefficient
of P digestibility ranged within the boundaries of natural variability in all groups of piglets. The highest coefficient of
P digestibility 69.2% was calculated for the experimental group of piglets receiving a diet with 75% DiCaP (2a,), which is
by 10.8% more than in the control group, in which the piglets received a diet with 100% DiCaP. Daily P retention was highest
in the group of piglets on a diet for early weaning of piglets containing phytase and 25% DiCaP (2a;), which was a difference
of 13.8% against the control group of piglets. Reduction in the content of inorganic P in phytase containing feed mixes
resulted in a significant decrease in P output in urine and excrements. Referring to the experimental results, DiCaP content
in feed mix for early weaning of piglets should be decreased if the effective phytase containing enzymic preparation is used.

phytase; activity; concentration; piglets; growth; feed consumption; calcium; phosphorus; digestibility; retention; excrements

ABSTRACT: K bilan¢nim pokusim na selatech hybrida BU x L po odstavu byl pouZit enzymovy preparét obsahujici fytizu,
vyrobeny v poloprovoznim zafizeni Mikrobiologického tstavu AV CR v Praze-Kréi fermentaci pomoci nové izolovaného
kmene Aspergillus niger 921 (fytiza CZ). U ziskaného preparitu byla stanovena aktivita fytdzy 490 PU.g". V prvnim
bilanénim pokusu na selatech byl pouZit enzymovy preparit s fytazou v koncentracich 0, 50, 100, 150 g na 100 kg ke
stanoveni nejudinnéjsi hladiny v krmné smési pro asny odstav selat bez dikalciumfosfatu (DiCaP). Zjidtény koeficient
stravitelnosti P byl nejvy33i u skupiny selat krmenych smési 1a,, obsahujici 100 g fytdzy na 100 kg smé&si. Zvy3eni ve srovnéni
s kontrolou lag ¢inilo 7,3 %. Denni retence P byla rovnéZ nejvy3si u skupiny selat la,, coZ ve srovnani s kontrolni skupinou
selat ¢inilo 6,8 %. Koeficient stravitelnosti Ca dosahl, stejn& jako u fosforu, nejvy3§i hodnoty u skupiny selat krmenych smési
la, — 83,9 %, coZ je o 3,8 % vice ve srovnéni s kontrolou. Denni retence Ca byla rovnéZ nejvyssi u skupiny selat la,, a to
0 16,3 % ve srovnini s kontrolni skupinou selat. MnoZstvi vylou¢eného P i Ca v exkrementech se sniZovalo imérn& se
zvy3Sujici se koncentraci fytdzy. Ve druhém bilancnim pokusu na selatech byla sledovana Gcinnost optimalni hladiny enzy-
mového preparétu s fytdzou pii odstupiiovanych hladinach DiCaP ve smési pro ¢asny odstav selat. Koeficient stravitelnosti
P se u viech skupin selat pohyboval v mezich pfirozené variability. Nejvy33i koeficient stravitelnosti P 69,2 % byl zjistén
u pokusné skupiny selat krmenych smési se 75 % DiCaP (2a,), coZ je o 10,8 % vice neZ v kontrolni skuping, kde byla selata
krmena smési se 100 % DiCaP. Denni retence P byla nejvy3si u skupiny selat, kterd byla krmena smési pro ¢asny odstav
selat s fytdzou a 25 % DiCaP (2a,), coZ ve srovnéni s kontrolni skupinou selat €inilo 13,8 %. SniZeni mnoZstvi anorganického
P ve smésich obsahujicich fytdzu mélo za néasledek vyznamné sniZeni mnoZstvi vylouceného P v mo¢i a vykalech. Na zdkladé
ziskanych vysledku je moZié doporucit sniZeni obsahu DiCaP ve smési pro ¢asny odstav selat pfi pouZiti i¢inného enzymo-
vého preparitu s fytdzou.

fytdza; aktivita; koncentrace; selata; riist; spotfeba krmiva; vapnik; fosfor; stravitelnost; retence; exkrementy
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INTRODUCTION

Feed mixes for piglets and pigs mostly consist of
feeds from plant sources and of by-products from their
processing. Utilization of phosphorus from some feeds
for pigs corn (12%), barley (31%), wheat (50%), soy-
bean meal (35%) in relation to sodium phosphate utili-
zation (100%) is reported by Cromwell (1990). It
is obvious that a major part of phosphorus uptake from
grains and legumes is not utilized by pigs, leaving the
digestive tract in excrements. Pig excrements contain
1.2-1.8% of phosphorus. It is estimated that the annual
phosphorus output in pig excrements amounts to about
12-15 thousand tons per year. On the one hand, this
phosphorus quantity is a load to the soil, and conse-
quently to water resources, on the other mineral sup-
plements must be used to meet the utilizable phospho-
rus requirement.

The concept intestinally utilizable phosphorus was
introduced in the Federal Republic of Germany (DLG
1987). It was proposed to identify three phosphorus
fractions with different intestinal utilization (IUP):

x; — inorganic phosphorus including phosphorus from
feeds from animal sources

X, — nonphytate phosphorus

x3 — phytate phosphorus.

Intestinally utilizable phosphorus is the sum of the
above mentioned three fractions multiplied by respec-
tive (proposed) coefficients of utilization:

TUP = 0.95 x, +0.80 x, + 0.40 x,

Phytate can be decomposed by a hydrolytic reaction
using the enzyme phytase and resulting in a release of
phosphate ions, which promotes better utilization of
phosphorus from phytate in the digestive tract of pigs
and reduces its output in excrements.

Present legislation obliges the feed industry in some
countries to provide for the highest utilization possible
of phytate phosphorus by monogastric animals. Some
companies producing biopreparations have responded
to this situation. The Dutch company Gist Brocades
believe that the enzymic preparation Natuphos applied
in poultry and pig diets can reduce phosphorus content
in excrements by 35-50%. The U.S. Alltech is another
company producing a phytase containing preparation.
The preparation Allzyme Phytase is comparable to
Natuphos. A phytase producing microorganism has
also been isolated in the Institute of Microbiology in
the Academy of Sciences. A technological procedure
has been recently developed for phytase production at
an industrial scale.

Much practical experience in the application of
phytase containing preparations to feeds for piglets has
been reported. L ei et al. (1993) conducted metabolism
and feeding trials on piglets after weaning to determine
the efficiency of phytase, produced by fermentation of
Aspergillus niger, in feed mix containing corn and soya
without inorganic phosphorus supplementation. They
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drew a conclusion in the first metabolic trial on 12 pig-
lets that phytase applied at a concentration of 750 PU/g
increased phosphorus retention and decreased phospho-
rus output in excrements by 42%. The effect of differ-
ent phytase concentrations (0, 250, 500 and 750 PU/g)
in basic feed mix was examined in a feeding trial on
96 piglets. A conclusion was drawn that the applied
phytase concentrations linearly increased phytate phos-
phorus utilization, not affecting significantly the live
weight gains of piglets nor feed consumption.

Windisch et al. (1994) reported on the positive
effect of phytase preparation applied in feed mix con-
taining wheat, barley, soya and different concentrations
of phosphorus mineral supplement.

Similar problems were studied by Pallauf et al.
(1994), who examined the effect of microbial phytase
on the utilization of P, Ca, Mg, Zn and proteins in feed
mix rich in phytate phosphorus and containing wheat,
barley and soya as basic ingredients.

The objective of this paper was to determine an op-
timum concentration of microbial phytase produced by
submerged fermentation of Aspergillus niger 921 in
relation to a reduced content of inorganic phosphorus
supplement in form of dicalcium phosphate (DiCaP) in
feed mixes for early weaning of piglets.

MATERIAL AND METHODS

A phytase containing enzymic preparation was used
for metabolism trials on piglets; it was produced by
fermentation of recently isolated strain 921 of Asper-
gillus niger (phytase CZ) in a pilot plant of the Institute
of Microbiology in the Academy of Sciences in Praha-
Kré. The production and isolation of phytase contain-
ing preparation were optimized in laboratories and in
the pilot plant of the Institute of Microbiology in the
Academy of Sciences in Praha-Kr¢ (Volfova etal,
1994). Phytase activity of this preparation was determi-
ned to be 490 PU/g. Maximum activity was recorded
at temperatures ranging from 50-55 °C and pH value
of the medium 5.0. The procedure of determining
phytase activity: hydrolysis of dodecasodium salt of
phytic acid in water solution using phytase for this
reaction while inorganic phosphorus is produced,
which in combination with a molybdate-vanadate agent
forms the yellow colored complex measurable on a
spectrophotometer at 400 nm. A phytase unit (PU) is
such an amount of the enzyme that will release 1 umol
per minute of inorganic phosphorus from the dodeca-
sodium salt of phytic acid in standard conditions (pH =
5.0; temperature of 50 °C; reaction time 20 minutes)
(Zobac et al., 1994).

Two metabolism trials were conducted on weaned
piglets of LW x L hybrid using the above described
preparation. The phytase containing preparation was
used at concentrations of 0, 50, 100, 150 g per 100 kg
of feed in the first metabolism trial on piglets to deter-
mine the most effective concentration of this enzymic
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I. Formulation and nutrient content of feed mixes for early weaning of piglets

2 Content in %
i trial | trial 2
Fish meal 5 S
Skim milk powder 10 10
Soybean meal 16 16
Potato flakes 10 10
Barley groats 15 15
Wheat groats 18.3 18.3
Corn groats 13 13
Wheat meal 5.125 5
Wheat germs 3 3
Feeding sugar 3 3
Feeding salt 0.2 0.2
DBiofactor supplement Biovitan COS Plus 0.5 0.5
DMineral supplement I 0.075 -
Limestone 0.8 =
3Meineral feed additive — S - 1
Dry matter 89.51 89.65
Ash 5.99 6.22
Fat 1.91 1.76
Crude protein 21.71 21.00
Fiber 3.77 4.18
Ca (g/kg) 8.65 see the method
P (g/kg) 3.98 see the method

" Biofactor supplement Biovitan COS Plus contains: vitamin A 2 000 000 i.u., vitamin D3 400 000 i.u., vitamin E 6 000 mg, vitamin K3
300 mg, vitamin B1 200 mg, vitamin B2 900 mg, vitamin B6 400 mg, vitamin B12 4 mg, niacin 4 000 mg, calcium pantothenate 2 000 mg,
biotin 20 mg, choline 80 000 mg, vitamin C 8 000 mg, L-lysine HCI 250 000 mg

2 Mineral supplement-I contains: iron sulfate 300 000 mg, copper sulfate 17 000 mg, zinc oxide 65 000 mg, manganese oxide 27 000 mg,
cobalt sulfate 2 000 mg, potassium iodide 500 mg, siloxide 20,000 mg, feeding wheat meal ad 1 kg

¥ Mineral feed additive contains: dicalcium phosphate 37.5%, MD-I 7.5%, feeding limestone 18.0%, feeding meal 37.0%

preparation. Tab. I shows the formulation of feed mix
for early weaning of piglets. The feed did not contain
any DiCaP. The trial was conducted on 8 piglets that
were housed in balance cages where excrement and
urine collection and feed metering are feasible. The
preparatory period lasted 9 days and balance period
5 days. All excrements were stored in a freezer at —18 °C.
The excrements were homogenized after the balance
period terminated; a sample of ca. 1 kg was taken,
lyophilized, ground and analyzed. A 10% portion was
taken from the 24-hour urine quantity, and it was stored
in a freezer. Urine was analyzed after thawing.

The effectiveness of an optimum concentration of
phytase containing enzymic preparation was studied in
the second metabolism trial using different DiCaP con-
tents. This metabolism trial involved 12 piglets housed
individually in balance cages where excrement and
urine collection and feed metering are feasible. The
balance was drawn similarly like in the preceding case.
Tabs. I and II show the formulation of feed mix for
early weaning of piglets and mineral feed supplement
with different DiCaP contents. Ca and P contents in the
experimental feed mixes were as follows:
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2a, 2a, 2a, 22,
Ca glkg 6.73 6.45 6.54 6.32
P gkg 6.03 5.74 5.50 5.25

Dry matter, crude protein, fat, fiber, ash, Ca and P
contents were determined in feed mixes and excre-
ments. Contents of nitrogen, phosphorus and calcium
were determined in urine. Analyses of feed mixes and
excrements were done pursuant to the methodologies
set down by the standard CSN 46 7007 (1973). Phos-
phorus content was determined according to the stan-
dard CSN 46 7092 (1985). Calcium content was deter-
mined manganometrically. The results were processed
by analysis of variance (Snedecor, Cochran,
1969) and by the method of parabolic regression (Ze -
man, 1986).

RESULTS AND DISCUSSION
The objective of the first metabolism trial on piglets

was to determine the most effective concentration of
phytase-containing preparation applied in feed mix for
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II. Composition of mineral feed supplement (MKP-S) to feed mix
for early weaning of piglets with different DiCaP contents (trial 2)

{ ) Feed mix

Ingredient Unit

2a,, 2a, 2a, 2a,
Dicalcium phosphate g 688 516 344 172
Feeding limestone g 90 190 | 290 [ 390
Mineral supplement I g 38 38 38 38
Feeding meal g 184 | 256 | 328 | 400
Phytase g 100 100 100 100

early weaning of piglets without DiCaP. Coefficients
of P and Ca digestibility, P and Ca retention and utili-
zation (Tab. III) were selected as the basic characteris-

tics to evaluate the effect of different phytase concen-
trations. The coefficient of P digestibility was highest
in the group of piglets receiving feed mix 1a, contain-
ing 100 g of phytase per 100 kg of feed. The increase
was 7.3% in comparison with the control 1a,. Daily P
retention was also highest in the group of piglets la,,
representing an increase of 6.8% against the control
group of piglets. A nearly identical relation was ob-
served in P utilization from P uptake, when the increase
in the group of piglets receiving feed mix la, amounted
to 7.6% against the control group of piglets (lagp). An
almost identical pattern was determined for utilization
of P from P uptake in all three experimental groups
(1ay, la,, laj) in comparison with the control (lag).
Similarly like in phosphorus, the highest values of Ca

II1. The effect of different concentrations of phytase containing enzymic preparation in feed mix for early weaning of piglets on P and Ca

digestibility in piglets (trial 1)

Characteristic (n = 6) Unit Nongns

la, la, lag
Starting weight kg 8.60 8.78 8.75 8.85
S.D. kg +0.000 +0.601 +0.212 +1.485
Index % 100.00 102.09 101.74 102.91
Terminal weight kg 20.00 20.58 20.10 20.65
S.D. kg +0.707 +0.247 +0.707 +1.061
Index % 100.00 102.90 100.50 103.25
Coefficient of P digestibility % 72.17 7535 77.46 76.67
S.D. % +8.939 +7.465 +7.428 +6.475
Index % 100.00 104.41 107.33 106.24
Daily P retention g 1.32 1.38 1.41 1.40
S.D. g +0.456 +0.436 +0.435 +0.423
Index %o 100.00 104.55 106.82 106.06
Utilization of P from P uptake % 70.60 73.87 75.97 75.08
S.D. % +9.201 +7.453 +7.471 +6.263
Index % 100.00 104.63 107.61 106.35
Utilization of P from digested P % 97.76 98.02 98.06 97.94
S.D. %o +0.876 +0.419 +0.300 20.203
Index % 100.00 100.27 100.31 100.18
Coefficient of Ca digestibility % 80.83 82.07 83.93 82.12
S.D. o +6.378 +5.075 +5.111 +3.624
Index %o 100.00 101.53 103.84 101.60
Daily Ca retention g 245 2.64 2.85 2.80
S.D. g +0.866 +0.667 +0.893 +0.835
Index % 100.00 107.76 116.33 114.29
Utilization of Ca from Ca uptake %o 59.86 64.92 70.42 69.28
S.D. % +8.231 +7.423 +6.511 +5.445
Index % 100.00 108.45 117.64 115.74
Utilization of Ca from digested Ca % 73.78% 78.978 83.8148 84.29°
S.D. % +4.678 +5.735 +4.032 +3.866
Index % 100.00 107.03 113.59 114.25

The capital letters denote the values highly significantly different at P < 0.01

Legend: la, - 0 g phytase per 100 kg feed

la, = 50 g phytase per 100 kg feed
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la, — 100 g phytase per 100 kg feed
lag - 150 g phytase per 100 kg feed

ZIVOCISNA VYROBA, 42, 1997 (8): 367-373



IV. P and Ca outputs in excrements and urine of piglets receiving feed mix for early weaning of piglets with different concentrations of

phytase (trial 1)

Characteristic Unit Melants

la, la, la, lay
P output in excrements glkg 3.457 2.984 2.736 2.525
Index Jo 100.00 86.32 79.14 73.04
Ca output in excrements g/kg 5.140 4.804 4.291 4.384
Index % 100.00 93.46 83.48 85.29
P output in urine g/kg 0.111 0.111 0.108 0.107
Index %o 100.00 100.00 97.30 96.40
Ca output in urine g/kg 3.275 2.906 2.074 1.961
Index % 100.00 88.73 63.33 59.88
Total P output g/kg 3.568 3.095 2.844 2.632
Index % 100.00 86.74 79.71 73.77
Total Ca output glkg 8.415 7.710 6.365 6.345
Index % 100.00 91.62 75.65 75.40

Legend: la,— O g phytase per 100 kg feed

la, - 50 g phytase per 100 kg feed

digestibility coefficient were calculated for the group
of piglets receiving feed mix la, 83.9%, which is by
3.8% more than in the control. Utilization of Ca both
from Ca uptake and from digested Ca showed the high-
est values 70.4 and 83.8%, respectively, in the group
of piglets receiving feed mix 1a,, which corresponds to
the increase of 17.6 and 13.6%, resp., in comparison
with the control group 1ay,.

P and Ca output was determined in the excrements
of piglets receiving feed mix for early weaning of pig-
lets without DiCaP, and with different phytase concen-
trations (Tab. IV). P and Ca output in the excrements
was decreasing proportionally with increasing phytase
concentrations.

The results of the experiments document that the
most effective concentration of the phytase-containing
enzymic preparation was applied in feed mix la,,
which contained 100 g of phytase per 100 kg of feed
for early weaning of piglets, in which no inorganic
phosphorus supplement in form of dicalcium phosphate
was used. This finding is also confirmed by equations
of a polynomial of second degree with inflection point
(Tab. V) calculated for the relations of P digestibility
coefficient and P retention to different phytase concen-
trations in experimental feed mixes. The inflection
point for the coefficient of P digestibility was at the
concentration of 114.3 g, and for daily P retention at
the concentration of 113.6 g of phytase per 100 kg of
feed.

The effect of the different concentrations of enzymic
preparation on average daily weight gain and feed con-
sumption per 1 kg weight gain was only insignificant.
Average daily weight gain ranged from 291 g to 303 g,
feed consumption per 1 kg of weight gain from 1.430 kg
to 1.367 kg. This finding is confirmed by the results
reported by Lei et al. (1993).
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V. Polynomial regression of the effect of phytase preparation con-
centrations on P digestibility and daily retention (trial 1)

y = 72.078468 + 0.090772x - 0.000397x2
Coefficient of correlation index 0.99
P digestibility determination index 98.9

X — extreme 114.3

y = 1.319501 + 0.001590x — 0.000007x>
Daily correlation index 1.00
Fadtoation determination index 100.0

X — extreme 113.6

Trials conducted by the authors cited in the Refer-
ences section document that the content of mineral
phosphorus supplement also plays an -important role
when phytase is used to increase phytate phosphorus
digestibility. This is the reason why the second metabo-
lism trial on piglets was conducted, in which the effec-
tiveness of the optimum concentration of phytase con-
taining enzymic preparation was examined at different
DiCaP contents. Tab. VI shows the effect of different
DiCaP contents (25%, 50%, 75%, 100%) and of the
enzymic preparation at a concentration of 100 g per
100 kg of feed mix for early weaning of piglets on P
and Ca digestibility coefficients, P and Ca retention and
utilization in piglets. The coefficient of P digestibility
ranged within the limits of natural variability in all
groups. The highest coefficient of P digestibility 69.2%
was calculated for the experimental group of piglets
receiving feed mix with 75% DiCaP (2a,), which is by
10.8% more than in the control group 2a0, in which the
piglets received feed mix with 100% DiCaP. Daily P
retention was highest in the group of piglets which
received feed mix for early weaning of piglets with
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VI. The effect of different DiCaP contents in phytase containing feed mixes for early weaning of piglets on P and Ca digestibility in piglets

(trial 2)
Characteristic (n = 9) Unit Naruns
23y 23 2a, 224

Starting weight kg 7.97 7.90 7.53 7.80
S.D. kg +0.986 +0.100 +0.737 +1.992
Index % 100.00 99.12 83.95 86.96
Terminal weight kg 17.18 16.97 16.22 16.73
S.D. kg +1.347 +0.208 +0.425 £0.721
Index % 100.00 98.78 94.41 97.38
Coefficient of P digestibility % 62.49 69.21 62.08 64.49
S.D. % +4.435 +4.541 +8.475 +7.308
Index % 100.00 110.75 99.34 103.20
Daily P retention g 1.74 1.94 1.90 1.98
S.D. g +0.120 +0.096 40.155 +0.123
Index % 100.00 111.49 109.20 113.79
Utilization of P from P uptake % 49.18* 58.807P 54.73AB 61.96%
S.D. % +4.435 #3019 47.978 46379
Index % 100.00 119.56 111.29 125.99
Utilization of P from digested P % 78.98% 85.08°8 88.115¢ 96.20¢
S.D. % +7.886 43384 45.103 22.132
Index % 100.00 107.72 111.56 121.80
Coefficient of Ca digestibility %o 62.83 68.39 60.87 65.36
S.D. % 46.514 46,261 49,882 +12.429
Index % 100.00 108.85 96.88 104.03
Daily Ca retention g 2.48 2.65 2.58 2.61
S.D. g 40,238 +0.234 +0.279 40335
Index % 100.00 106.85 104.03 105.24
Utilization of Ca from Ca uptake % 62.28 67,61 60.18 63.05
S.D. % +6.494 46.229 +10.036 £12.722
Index % 100.00 108.56 96.63 101.24
Utilization of Ca from digested Ca % 99.11' 98.85'" 98.80'2 96.37°
S.D. % 40,253 +0.422 +0.566 +4.051

The capital letters denote the values highly significantly different at P < 0.01

The figures denote the values significantly different at P < 0.1
Legend: 2a,- 100% DiCaP
2a; - 75% DiCaP

phytase and 25% DiCaP (2a3); this corresponded to an
increase of 13.8% in comparison with the control
group. Utilization of P from P uptake was linearly de-
creasing with increasing DiCaP contents in feed mixes
for early weaning of piglets containing phytase. The
highest utilization of P from digested P was observed
in the group of piglets 2a,, the lowest in the group of
piglets 2a0 receiving feed mixes for early weaning of
piglets containing phytase and 100% DiCaP. This rela-
tionship was also linear. The different DiCaP contents
in feed mixes for early weaning of piglets receiving
phytase (Tab. VI) did not have any significant effects
on Ca digestibility in piglets. The calculated values
ranged within the limits of natural variability.

The values of P utilization from P uptake and from
digested P show that the use of feed mix for early
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2a, - 50% DiCaP
2a, - 25% DiCaP

weaning of piglets containing phytase and increasing
contents of inorganic P leads to higher output of unu-
tilized P in urine and excrements (Tab. VII). This find-
ing fully confirms the positive effect of the phytase
preparation acting on the release of hardly utilizable
phytate P, which is eliminated from the organism at
higher DiCaP contents. A reduction in the content of
inorganic P in feed mixes containing phytase to 25%
resulted in a decrease in P output in urine and excre-
ments by 40.3%. This value is in agreement with data
presented in the paper by Lei atal. (1993), who stated
that the application of microbial phytase helped to de-
crease phosphorus output in piglet excrements by 42%.

Average daily weight gain of piglets and feed con-
sumption per 1 kg weight gain were influenced by dif-
ferent concentrations of enzymic preparation only in-
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VIL P and Ca outputs in excrements of piglets receiving feed mix for early weaning of piglets containing phytase and different DiCaP

contents (trial 2)

Characteristic Unit Syt
2a, 2a, 2a, 2a,

P output in excrements glkg 4.867 3.625 3.840 3.480
Index % 100.00 74.48 78.90 71.50
Ca output in excrements g/kg 5.305 3.949 4.504 3.872
Index % 100.00 74.44 84.90 72.99
P output in urine g/kg 1.878 1.655 1.091 0.547
Index % 100.00 88.13 58.09 29.13
Ca output in urine g/kg 0.075 0.103 0.069 0.089
Index % 100.00 137.33 92.00 118.67
Total P output gkg 6.745 5.280 4.931 4.027
Index % 100.00 78.28 73.11 59.70
Total Ca output g/kg 5.380 4.052 4.573 3.961
Index % 100.00 75.32 85.00 73.62

Legend: 2a,- 100% DiCaP
2a; - 75% DiCaP

significantly. Average daily weight gain ranged from
272 g to 288 g, feed consumption per 1 kg weight gain
was in the range from 1.220 kg to 1.145 kg.

Referring to the above-mentioned experimental re-
sults it is possible to recommend a decrease in DiCaP
content in feed mix for early weaning of piglets to 40%.
As the preparation in question is the recently developed
one, these results will be complemented by data ac-
quired in a feeding trial conducted on a larger number
of piglets.
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VZTAHY KYSACI SCHOPNOSTI A DALSICH
TECHNOLOGICKYCH VLASTNOSTI K VYBRANYM
PARAMETRUM MLEKA

RELATIONSHIPS OF FERMENTATION AND OTHER TECHNOLOGICAL
CHARACTERISTICS TO SELECTED PARAMETERS OF MILK

V. Gencurova, O. Hanus, E. Hrdinova, R. Jedelskd, J. Kopecky

Research Institute for Cattle Breeding, Ltd, Rapotin, Czech Republic

ABSTRACT: Milk fermentation test is performed to determine the usability of milk for the production of fermented milk
products. Its result depends on many factors involving the presence of inhibitory substances, basic milk composition and the
way of performing the test itself. About 220 bulk milk samples were taken in monthly intervals during one-year observation;
fermentation was evaluated by help of so called yoghurt test, other technological characteristics were also evaluated and their
relationships to basic milk composition were determined. Tab. I shows basic statistical data; average value of milk fermen-
tation indicated a relatively negative result 21.8 x 2.5 mmol/l with regard to the requirements of the standard CSN 57 0529.
It can also be deduced from the average somatic cell counts (339 thousand/ml) that milk was collected in cowsheds with
worse health situation. Urea concentration in milk was 24.5 mg/100 ml. Macroelement concentrations were also determined
in the samples (Tab. II), e.g. magnesium concentration was low (98.8 mg/kg milk). Significance of differences between the
characteristics in two groups classified according to fermentation below the limit 25 x 2.5 mmol/I and above it are shown in
Tab. III. The difference was significant for the content of proteins, nonfat solids and for the higher values of fermentation.
Curd firmness was found to be highest. Variations in some parameters were followed throughout the year (Fig. 1). Yearly
fermentation values were low, except January and summer months, urea concentration was also highest in summer. Somatic
cell counts were increasing throughout the year to reach the highest values in September. Tab. IV shows significant coeffi-
cients of correlation between the components and characteristics of bulk milk of cows, while Tab. V indicates the correlations
between macroelements and other characteristics. Coefficients of correlation between fermentation and lactose (r = 0.19),
nonfat solids (r = 0.19), curd firmness were positive (» = 0.19), but they were negative for conductivity (r = —0.26), curd
quality (r =-0.16) and sodium (r =-0.17) and phosphorus (r = -0.23) concentrations. Milk titratable acidity showed a positive
relation to the content of the separate components (fat, proteins and lactose). It showed a negative relation to sodium
concentration and a positive relation to potassium content. A negative relationship between lactose concentration and somatic
cell counts (r = —0.36) was confirmed, nonfat solids showed a positive relation to curd firmness, milk acidity, and to the
separate components following titratable acidity fractionation. A negative relationship was confirmed between curd firmness
and coagulation time (r = —0.47) while there was a positive relationship between curd firmness and calcium content (r = 0.28).
Alcohol stability was influenced by variations in characteristics and milk composition to the least extent. Tests to determine
the effects of residual quantities of disinfectants and cleaning agents were also performed. As shown, they should not influence
the technological process on condition that the hygienic regime is observed. Low objectiveness of this test can be another
cause of milk low fermentation.

basic composition of bulk milk samples; milk fermentation; curd quality; curd firmness; coagulation time; macroelement
content; titratable acidity; fractionated titratable acidity; milk conductivity

ABSTRAKT: Béhem ro¢niho sledovani bylo v mési¢nich intervalech odebrino cca 220 bazénovych vzorki mléka, u kterych
byla hodnocena kysaci schopnost i dalsi technologické vlastnosti mléka a zjiStovan jejich vztah k zdkladnimu sloZeni mléka.
Primérna hodnota kysaci schopnosti mléka (provadéna jogurtovym testem) dosahla pomérné nepfiznivého vysledku 21,8 x
2,5 mmol/l vzhledem k poZadavkim normy CSN 57 0529. Také podle primérného po&tu somatickych bunék 339 tis./ml je
moZné usuzovat, Ze mléko bylo odebirdno ze staji s hor§im zdravotnim stavem zvifat. Hodnota mocoviny v mléce byla
24,5 mg/100 ml. U vzorku byly zaroveii zjitoviny obsahy makroprvki, napf. obsah hoif¢iku byl nizky ve vysi 98,8 mg/kg
mléka. Prikazna diference mezi skupinami vzorki rozdélenymi podle kysaci schopnosti pod a nad hranici 25 x 2,5 mmol/l
byla zjiSté€na pro obsah bilkovin a tukuprosté sudiny. Pro vy33i hodnoty kysaci schopnosti byla zjist€éna nejvy33i pevnost
syfeniny. Hodnoty kysaci schopnosti v priib&hu roku byly nizké, s vyjimkou ledna a letnich mé&sici, v 1ét€ byl také nejvySsi
obsah modoviny. Poéty somatickych bunék b&hem roku nariistaly a nejvys§ich hodnot bylo dosaZeno v zifi. Koeficienty
korelace mezi kysaci schopnosti a obsahem laktozy (r = 0,19), tukuprostou susinou (r = 0,19) a pevnosti syfeniny byly kladné
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(r = 0,19), negativni byly k vodivosti (r = -0,26), kvalité¢ syfeniny (r = -0,16) a obsahu sodiku (r = -0,17) a fosforu
(r = =0,23). Titra¢ni kyselost mléka je v kladném vztahu k obsahu jednotlivych sloZek (tuku, bilkovin a laktézy) a v nega-
tivnim vztahu k obsahu sodiku. Byla potvrzena negativni zdvislost mezi obsahem laktozy a poctem somatickych bunék. Obsah
tukuprosté suSiny byl v pozitivnim vztahu k pevnosti syfeniny, ke kyselosti mléka; po frakcionaci titrani kyselosti i k jejim
jednotlivym sloZzkdm. Negativni vztah byl potvrzen mezi pevnosti syfeniny a Casem koagulace a pozitivni mezi pevnosti
syfeniny a obsahem vapniku. Alkoholova stabilita byla ovlivnéna zménou vlastnosti a sloZeni mléka nejméné. V pokuse byly
provedeny testy k ureni vlivu zbytkovych mnoZstvi dezinfek&nich a Eisticich preparati. Podle zjiSténi by za predpokladu
dodrZeni sanitaéniho reZimu nemély ovlivnit technologicky proces. Dal$i pfi¢inou nizké kysaci schopnosti mléka muZe byt
malé objektivita tohoto testu.

z4kladni sloZeni bazénovych vzorki mléka; kysaci schopnost mléka; kvalita syfeniny; pevnost syfeniny; ¢as koagulace; obsah

makroprvki; titraéni kyselost; frakciovana titraéni kyselost; vodivost mléka

UvoD

K produkci jakostnich mléEnych vyrobki je tfeba,
aby mléko jako zdkladni surovina pro jejich vyrobu
bylo co nejkvalitngj§i. Mléko musi vyhovovat senzoric-
kymi vlastnostmi a zirovefi musi spliiovat hodnoty
chemické a mikrobiologické. O kvalité findlnich vy-
robki spolurozhoduji i technologické vlastnosti mléka.
Zpracovatelé vyrabgjici kysané mlécné vyrobky zara-
zuji jako pfidavny znak do systému ocefiovani mléka
podle kvality také kysaci schopnost mléka.

Cilem prace bylo urcit vzdjemné vztahy kysaci
schopnosti a dalSich technologickych vlastnosti bazé-
novych vzorka miéka krav, chemického sloZeni mléka
a dalSich vlastnosti.

Kysaci schopnost mléka (KSM) hodnoceni tzv. jo-
gurtovym testem byla zpo&atku pouZivana hlavné jako
kontrola pfitomnosti inhibi¢nich litek, zejména anti-
biotik, v mléce. Nyni se vétSinou vyskyt antibiotik sta-
novuje pomoci jednoduchych mikrobiologickych testi
vyuZivajicich Bacillus stearothermophilus (IN-test,
Delvotest, BR-test); tyto testy jsou citlivéj§i k jejich
pfitomnosti a nejsou tolik ovlivnitelné zdkladnim slo-
Zenim mléka. Zkouska kysaci schopnosti mléka je nyni
provadéna pfedevsim k posouzeni vhodnosti mléka pro
vyrobu produkti, jejichZ kvalita zdvisi na tom, jaka
bude aktivita a rust pfidanych &istych mlékaiskych kul-
tur. Technologické problémy mohou byt zpusobeny
vyskytem inhibi¢nich litek (zejména léCiv), avSak
i v pfipadé jejich nepfitomnosti miZe byt diky zméné-
nému zakladnimu sloZeni mléka a tim i jeho vlastnos-
tem mléko nevhodné pro zpracovani. Obsah kazeinu
a zastoupeni jeho frakci, rovnovéha kalcium-kazeinato-
vého a kalcium-fosfatového komplexu, velikost a hyd-
rataéni stupefi kazeinovych micel, skladba dal§ich mi-
nerdlnich latek jsou nékteré dalsi faktory ovliviiujici
nejen kysaci schopnost, ale i dalsi technologické vlast-
nosti, jako je syfitelnost (Kirst et al., 1985) a tepelna
stabilita (Davies, White, 1958; Horne, Par-
ker, 1982; Patrovsky, GajduaSek, 1988). Mi-
nerélni latky v mléce podmiiiuji udrZovani acidobazic-
ké rovnovahy, pfi¢emZ rozhodujici je vztah mezi
véapnikem, sodikem a draslikem, a zi&astiiuji se tvorby
slougenin nezbytnych pro Zivot (jako aktivéitory nebo
jsou jejich soucasti). Boro§ (1989) uvadi, Ze mlékem
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se vylucuji pfirodni baktericidni latky z n€kterych rost-
lin, konzervaéni latky z krmiv a dile téZké kovy, my-
kotoxiny, které mohou ovlivnit rist mlékarenskych
kultur, ale &asté&ji pisobi na zdravi dojnic a tim ovliv-
fuji sloZeni mléka. Udav4, Ze vyZiva krav a zdravotni
stav mlé¢né Zlazy jsou hlavnimi &initeli urcujicimi
vhodnost mléka pro zpracovéni. Casté problémy se
vyskytuji napf. pfi pfechodu dojnic na letni krmnou
davku. Méni se obsah dusikatych latek mléka, Casto je
pfi zvySeném mnoZstvi bilkovin krmiva a nedostatku
energie zji$fovan sniZeny obsah kazeinu a zvy3eny ob-
sah mo&oviny. V dusledku nizkého obsahu bilkovin
a zmény jejich zastoupeni se sniZuje hodnota tukupros-
té su¥iny. Né&ktefi autofi (Podhorsky, 1988 — cit.
Hanu§,1993; Suchanek, Gajdusek, 1991)se
domnivaji, Ze zhorSenou KSM miiZe zpusobit vysoky
obsah mo&oviny. Aviak Hanu§ et al. (1993) uvadéji,
Ze samotna vy$§i hladina modoviny nezhorSsi zfetelné
kysaci schopnost, ale Ze zhor$eni KSM je vysledkem
zmén probihajicich v mléce v disledku metabolickych
poruch dojnic, které jsou provizeny zvySenim mocovi-
ny. Také mastitidni mléka zafazena do dodavky zpuso-
buji etné problémy a zdvady jakosti. Obsah bilkovin
byva nezmé&nén, méni se viak pomér kazein : sérumal-
bumin, je sniZen obsah lakt6zy, zménéno zastoupeni
minerélnich latek a soli a zvySen obsah nékterych en-
zymu. V nékterych pfipadech se zvySuje mnoZstvi imu-
noglobulini, které maji inhibi¢ni d¢inek na mlécné
streptokoky — u nékterych kmenii zpisobuji vyraznou
aglutinaci. Pfi vyrobé je pak moZné pozorovat krupi¢-
kovou konzistenci nebo sraZeninu (hlavné u jogurti).
Skardova (1994) udava, Ze také pti ziskavani mléka
muZe dojit ke kontaminaci Cisticimi a dezinfek&nimi
prostiedky. Gajdusek (1992) potvrzuje duleZitost
podminek, za kterych je mléko ziskdvéano, oSetfovdno
a skladovidno a na kterych zdvisi vychozi pocet a za-
stoupeni mikroorganismi v syrovém mléce.

MATERIAL A METODY

Bé&hem ro¢niho sledovéni bylo v mési¢nich interva-
lech odebirdno vZdy cca 20 bazénovych vzorki, podle
pfedb&Zného monitoringu s nizkou a vysokou kysaci
schopnosti. Celkem bylo zanalyzovano 224 bazéno-
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vych vzorki mléka krav plemen Ceské strakaté a Cer-
nostrakaté niZinné.

U vzorkl byla v den odbéru v laboratofi mlékarny
urcena titracni kyselost mléka (ml x 2,5 mmol/l NaOH),
kysaci schopnost mléka (KSM) jako spotieba
2,5 mmol/l roztoku NaOH pouZitého k titraci mléka
okyseleného kulturou R, (Laktoflora). Dalsi rozbory
tychZz vzorkd mléka, piepravenych pii teploté 6 °C
a nekonzervovanych, byly provedeny v laboratofi
VUCHS Rapotin nésledujici den. Bylo stanoveno zi-
kladni sloZeni mléka infraanalyzatorem Milko-Scan
133B (Foss Electric, Dansko) tj. obsah tuku (T, % =
g/100 ml), bilkovin (B, g/100 g = % hrubych bilko-
vin = veskery dusik x 6,38), laktézy (L, g/100 g = %
monohydratu), tukuprosté suSiny a celkové suSiny
(TPS, S g/100 g = % = vypocet). Pocet somatickych
bunék (PSB) byl urcovan pfistrojem Fossomatic 90
(Foss Electric, Dansko), obsah mocoviny (M, mg/
/100 ml) byl stanoven fotokolorimetricky na pfistroji
Spekol 11 pii vinové délce 420 nm (Karl Zeiss Jena,
Némecko), alkoholova stabilita (AS, ml) byla urcena
jako spotieba 96% alkoholu pfiddvaného k 5 ml mléka
az do vytvofeni zietelné sraZeniny. Hodnota kondukti-
vity (y, mS/cm) byla méfena pfistrojem Radelkis OK-
102/1 (Madarsko). Pro ur€eni vlivu jednotlivych kom-
ponent prispivajicich k titra¢ni kyselosti mléka byla
pomoci metody, kterou popsal Ling (1936 - cit.
Webb, Johnson, 1965), frakcionovana titralni
kyselost mléka (K-M) pro syrovitku (K-S), kazein (K-
K), syrovitkové bilkoviny (K-SB), koloidni kalcium-
fosfat (K-KKF) a bod precipitace koloidniho kalcium-
fosfatu (K-PKKF). Syfitelnost byla uréena jako &as
potfebny ke koagulaci mléka po pfidani fedéného sy-
fidla Renil4zy pfi 32 °C (CK, s). Kvalita syfeniny byla
subjektivné ohodnocena podle vzhledu a struktury ko-
lace (KSy, tfidy 1-3 od vyborné po Spatnou), pevnost
syfeniny byla vyjadiena jako pfevracena hodnota pri-
niku volné padajiciho téliska do syfeniny za konstan-
tnich podminek (tyCinka s tupym koncem, hmotnosti
1,24 g, praiméru 4,5 mm, pou$téna z vysky 40 mm na
vice mistech kolace). Metodou atomové absorpéni
spektrometrie na pfistroji AAS-3 byly stanoveny obsa-
hy makroprvka sodiku, drasliku, hot¢iku, vapniku
a celkového fosforu (mg/l). Obsah anorganického fos-
foru byl urcen fotokolorimetricky pfistrojem Spekol 11
pfi vinové délce 630 nm (mg/100 g). U vSech vzorka
byl proveden IN-test (B. stearothermophilus) k vylou-
¢eni piitomnosti inhibi¢nich latek. Pfipady urcené IN-
testem jako pozitivni byly ze sledovani vyfazeny.

Kromé zakladnich statistickych udajt byly korela¢ni
analyzou vyhodnoceny vztahy mezi kysaci schopnosti
mléka a ostatnimi ukazateli souboru. Podle KSM byly
vzorky rozdéleny do dvou tfid s délici hodnotou 25 ml x
2,5 mmol/l; t-testem byla ovéfena vyznamnost rozdil
mezi tfidami.

Na mensim poctu vzorkia bylo provedeno vySetieni
obsahu peroxidu, saponati, kvarternich amonnych soli
a aktivniho chléru v mléce, slouZici jako sito proti pru-
niku dezinfeké&nich prostiedku, za pouZiti metod popsa-
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nych ve vysokoSkolskych skriptech (Cviceni z mlékai-
stvi, VSZ Brno).

VYSLEDKY A DISKUSE

V tab. I jsou uvedeny zakladni statistické uidaje uve-
deného souboru. Primérnd hodnota KSM dosédhla po-
mérné nepiiznivého vysledku 21,8 x 2,5 mmol/l vzhle-
dem k poZadavkim normy. Z celkového poctu mélo
209 vzorku (tj. 70,3 %) KSM niZ8i nez 25 x 2,5
mmol/l, coZ je hranice poZadovana CSN 57 0529. Rov-
néz z prumérného poctu somatickych bunék 339 tis./ml
je mozné usoudit, Ze je tfeba zvysSit kvalitu mléka na-
kupovaného v této pohraniéni oblasti a Ze vzorky mlé-
ka pochézeji ze stdji s hor§im zdravotnim stavem zvi-
fat. Jak uvadi Skardova (1996), celostitni primér
PSB vypocitany na zdkladé idaji 74 okresu ¢inil v roce
1995 218 tis./ml. Hodnota celostatniho praméru vyka-
zuje klesajici tendenci, napf. v obdobi 1992-1994 po-
klesla 0 20 tis./ml. V po€tu bun&k do 300 tis./ml bylo
zahrnuto 75,1 % stad, v rozmezi 300-399 tis./ml bylo
v celém staté 17,3 % stad. Pocet somatickych bunék,
mocovina a KSM, tj. ukazatele s blizkym vztahem ke
zdravotnimu stavu krav, vykazovaly vysokou variabili-
tu (74 %, 38 %, 32 %), u bilkovin a laktézy byly nej-
niz$i hodnoty (5,60 a 3,48 %). Obsah somatickych bu-
nék kolisal ve velmi §irokém intervalu od 10 000 aZ do
1 723 000 v 1 ml mléka. Titradni kyselost mléka do-
sihla hodnoty 6,62. Z technologickych vlastnosti byla
nejvyssi variabilita zjiSténa u KSM (32,1 %) a Casu
koagulace (22,3 %).

V tab. II jsou uvedeny naméfené tudaje spole¢né
s ddaji uvadénymi v literatufe. Je patrny aZ o tfetinu
niz§i obsah hoi¢iku, ostatni makroprvky odpovidaji
ddajum, které uvadéji napi. HanuS§ a Foltys
(1991). Hoi¢ik se v organismu uplatiiuje jako aktivator
a slozka enzymu (napf. v metabolismu sacharidu) a pu-
sobi pfi regulaci vapniku. Hlasny a Hléasny
(1991) uvadgji podstatné sniZovani obsahu Mg v mléce
v uplynulych 30 letech. Nedosahuje nejen udavanych
150 mg/kg, ale ani 130 mg/kg udavanych v zapadoev-
ropskych zemich. Obsah 98,8 mg hoi¢iku v 1 kg mlé-
ka, ktery zjistili, odpovida i hodnoté naméfené v tomto
souboru. Viapnik byl zjistén ve vysi 1 367 mg/l mléka.
Dostate¢né mnoZstvi vapenatych soli podmifiuje schop-
nost mléka vytvéiet pisobenim syfidla pevnou sraZeni-
nu. Pfi zkysnuti mléka se zvySuje mnoZstvi rozpus-
tnych vapenatych soli nasledkem odstépeni z kazeinu.

Diference mezi skupinami, které byly rozdéleny
podle hodnoty kysaci schopnosti nad a pod 25 x
2,5 mmol/l, jsou uvedeny v tab. III. Podle ofekéavani
byl vyznamny rozdil v obsahu bilkovin 3,26 oproti
3,32 a v tukuprosté suSiné 8,69 oproti 8,82 ve skupiné
s vy§§i hodnotou KSM. Pokud hodnotime syraiské
vlastnosti, pevnost syfeniny se s vyssi hodnotou KSM
zvySuje a byla pro ni zji$téna nejvyssi statistickd vy-
znamnost. Také obsah mocoviny dosédhl vy$Sich hod-
not, coz neni v souladu s dfivéj§im pozorovanim (Ha-
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1. Zédkladni statistické ukazatele sloZeni mléka, kysaci schopnosti a dal3ich vlastnosti v bazénovych vzorcich mléka — Basic statistical data
on bulk milk sample composition, milk fermentation and other properties

Ukazatel' Jednotka® n x 55 v % Min. Max.
KSM ml x 2,5 mmol/l 211 21,77 7,00 32,13 783 41,68
%, g/100 ml 214 4,21 0,41 9,78 2,10 518
B %, g/100 g 216 3,28 0,18 5.6 2,65 3,83
%, g/100 g 188 4,75 0,17 3,48 3,92 515
TPS %, g/100 g 188 8,73 0,28 3,23 7,27 9,25
S %, g/100 186 12,83 0,54 4,17 10,56 13,94
PSB tis./ml 218 339 250 73,8 10 1723
Y, m S/cm 189 4,51 0,3 6,61 395 5,62
K-M ml x 2,5 mmol/l 216 6,62 0,38 5,78 5,60 8,00
K-S ml x 2,5 mmol/l 189 4,85 0,50 10,23 3,83 6,44
K-K ml x 2,5 mmol/l 189 1,77 0,50 28,39 0,16 2,97
K-SB ml x 2,5 mmol/l 189 3,62 0,50 13,70 1,81 544
K-KKF ml x 2,5 mmol/l 189 2,58 0,75 28,99 0,16 4,18
K-PKKF ml x 2,5 mmol/l 189 1,23 0,43 34,74 0,20 2,62
KSy tfida 190 1,99 0,74 37,01 1 3
CK sekundy 189 121 27 22,33 35 222
PSy mm 189 4,93 0,66 13,50 3,35 6,85
M mg/100 ml 218 24,49 9,34 38,14 6,53 50,26
AS ml 189 3,54 0,79 22,31 1,7 1.5

KSM = kysaci schopnost mléka; T = tuk; B = bilkovina; L = laktéza; TPS = tukuprostd suina; S = suina; PSB = pocet somatickych bung&k;
Y = vodivost; K-M = titraéni kyselost mléka; K-S = titracni kyselost syrovitky; K-K = titraéni kyselost kazeinu; K-SB = titra¢ni kyselost
syrovitkovych bilkovin; K-KKF = titradni kyselost koloidniho kalciumfosfatu; K-PKKF = titradni kyselost bodu precipitace koloidniho
kalciumfosfitu; KSy = kvalita syfeniny; CK = Zas koagulace; PSy = pevnost; M = mocovina; AS = alkoholovi stabilita

KSM = fermentation; T = fat; B = protein; L = lactose; TPS = nonfat solids; S = solids; PSB = somatic cell counts; y = conductivity;
K-M = titratable milk acidity; K-S = titratable whey acidity; K-K = titratable casein acidity; K-SB = titratable whey proteins acidity;
K-KKF = titratable colloidal calcium phosphate acidity; K-PKKF = titratable colloidal calcium phosphate precipitation point acidity;
KSy = curd quality; CK = curdling ability (coagulation time); PSy = curd firmness; M = urea; AS = alcohol stability

1 v
parameter, “units

II. Zakladni statistické ukazatele kysaci schopnosti a makroprvki v bazénovych vzorcich mléka — Basic statistical data of milk fermentation
and macroelements in bulk milk sample

Ukazatel' Jednotka? n X s v; % Holec (1980)
Kysaci schopnost® ml x 2,5 mmol/l 211 21,717 7,00 32,13

Anorganicky fosfor* mg/100 g 218 75,94 12,00 15,8 80

Na mg/l 217 380 53,46 14,07 500

K mg/l 217 1 449 118,22 8,16 1 450

Mg mg/l 217 105 10,13 9,65 150

Ca mg/l 217 1 367 123,57 9,04 I 200

P mg/l 217 861 178,96 20,79 950

lpnrumt:ter. Zunits, errmcntntion, 4inorgaxnic phosphorus

nu et al., 1993b). Tento vztah byl pozorovan prekva-
pivé€ i pro PSB, i kdyZ jako statisticky nevyznamny.
Vodivost v této skupiné dosihla hodnoty 4,43, tedy
niz8i nez 4,53 dosaZené ve druhé skupiné. Také v ob-
sahu mineralnich latek byla tedy zjiSt€na diference, vy-
znamné pro obsah sodiku a fosforu. Ve skupinich se
projevila zména titracni kyselosti koloidniho kalcium-
fosfatu (vy$8i kysaci schopnost — niZ8i kyselost)
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a u hodnot s niZsi kysaci schopnosti byla zjisténa niZsi
titracni kyselost odpovidajici bodu precipitace koloid-
niho kalciumfosfatu.

Dynamika sezénnich zmén je patrna z obr. 1. Obsah
mocoviny zacal vzristat v dnoru, nejvyssi hodnoty by-
lo dosaZeno v Cervenci a poté hodnoty vykazovaly kle-
sajici tendenci. Odpovida to odezvé pirechodu krmeni
ze zimni krmné davky na letni, kdy je zkrmovano mla-
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I11. Pritkaznost rozdili mezi jednotlivymi ukazateli ve dvou sledovanych tfidich — pod a nad 25 (ml x 2,5 mmol/l) KSM - Significance of
differences between two classes — below and above 25 (ml x 2.5 mmol/l) KSM

Kysaci schopnost!
<25 >25 t-hodnoty? t‘,’};’;‘},‘“;{’ B
n x S5 n x &
KSM 147 17,93 3,73 64 30,62 4,12
5 145 42 0,41 62 4,24 04 0,70
B 147 3,26 0,19 62 3,32 0,15 2,29 e
L 135 4,74 0,17 47 4,78 0;16 1,31
TPS 135 8,69 0,28 47 8,82 0,27 2,717 *
S 133 12,8 0,54 47 12,91 0,51 1,19
PSB 147 320 223 64 380 303 1,59
Y 135 4,53 0,32 48 4,43 0,22 1,98 *
K-M 146 6,59 0,41 63 6,70 0,32 1,78
K-S 135 4,83 0,47 48 4,83 0,51 0,06
K-K 135 1,75 0,51 48 1,89 0,44 1,74
K-SB 135 3,65 0,47 48 3,49 0,55 1,94
K-KKF 135 2,68 0,74 48 2,41 0,68 2,24 ¥
K-PKKF 135 1,18 0,41 48 1,34 0,45 2,22 ¥
KSy 135 2 0,73 49 2 0,71 2,42 3
CK 135 122 27,5 48 118 24,45 1,09
PSy 135 4,81 0,64 48 524 0,61 4,05 e
M 147 23,56 9,27 64 27,12 9,26 2,55 *
AS 135 3,57 0,82 48 3,50 0,7 0,52 '
Anorganicky P* 147 74,97 11,17 64 77,40 13,39 1,36
Na 146 388 552 64 365 44,54 2,92 *
K 146 1 445 126,73 64 1 461 102,62 0,90
Mg 146 105 10,55 64 106 8,96 0,91
Ca 146 1375 130,23 64 1349 111,65 1,37
P 146 883 192,88 64 806 130,42 2,9 -

* P < 0,05; *** P < 0,001

'fermentation, %r-values, significance of difference, *inorganic phosphorus

dé zelené krmivo s niZ§im obsahem energie a vy$§im
obsahem bilkovin. Hodnoty KSM byly v pribéhu roku
(s vyjimkou ledna a letnich mésicii) na nizké drovni
nedosahujici hranice 25 x 2,5 mmol/l. Nejvyssi hodno-
ty pro letni obdobi udavaji i Hanu§ et al. (1993b).
Zivné médium musi obsahovat odpovidajici obsah
energie (obsah laktézy) a zdroj stavebniho materidlu
(bilkoviny), které jogurtova kultura potiebuje ke svému
rustu. Foltys et al. (1995) uvadéji, Ze pokud je jo-
gurtova kultura oslabena, miZe byt citlivéjsi ke zvySe-
nému obsahu mocoviny. Gajdu§ek (1994) uvadi, Ze
kysaci schopnost se zhorSuje za pfitomnosti zvy$enych
koncentraci pfirozenych inhibi¢nich latek zji§tovanych
v mastitidnim mléce a mlezivu, coZ potvrzuji i Su-
chanek et al. (1978). Na obr. 1 muZeme zjistit, Ze
pocty somatickych bunék byly po vétSinu roku vysoké,
a je pravdépodobné, Ze se mohou podilet na celkové
nizkych hodnotach KSM.

Prukazné koeficienty korelace mezi sledovanymi
ukazateli jsou uvedeny v tab. IV a V. Pozitivni z4vis-
lost byla u kysaci schopnosti zjist€éna ve vztahu k lak-
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téze, tukuprosté suiné, pevnosti syfeniny a k anorga-
nickému fosforu (r = 0,19; 0,19; 0,19; 0,19) a negativni
k vodivosti a kvalité syfeniny, k obsahu sodiku a fos-
foru (r = -0,26; -0,16; -0,17; —0,23). Také Gajdu-
Sek (1989) uvadi vztah kysaci schopnosti k obsahu
lakt6zy a anorganického fosforu. Titra¢ni kyselost mlé-
ka je zavisla na chemickém sloZeni mléka, zejména
bilkovin, coZ potvrzuji i koeficienty korelace (K-M x T
r=024, K-MxBr=052;K-MxLr=038)ajev
negativni zavislosti k obsahu Na a pozitivni k obsahu
K (r=027), Mg (r=043),Ca(r=0,18)aP (r=
0,28). I v této préaci byla potvrzena zavislost mezi L
a PSB (r = -0,36), v souladu s tdaji autori Hanu$§
et al. (1993b), ktefi uvadéji moZnost vyuZivani této
zévislosti ke zpfesnéni urfovani poruch sekrece mlééné
Zlazy. Mezi lakt6zou a vodivosti byl zjistén negativni
vztah (r = -0,30) a mezi poctem somatickych bun&k
a vodivosti byla zji§téna ocekavana, aviak méné pozi-
tivni zavislost (r = 0,17). Obsah tukuprosté suSiny byl
v pozitivnim vztahu s pevnosti syfeniny (r = 0,39),
s celkovou kyselosti mléka (r = 0,55) a pfi frakcionaci
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IV. Pritkazné koeficienty korelace mezi slozkami a vlastnostmi bazénového mléka — Significant coefficients of correlation of milk composition and properties

KSM T B L TPS S PSB Y K-M K-S K-C K-SB KSy PSy CK M AS
KSM 0,19* | o0,19* -0,26" -0,16" 0,19”
034" 031" | 087" 0,19 0,24 | 029" 025" | -0,15" 0,17 -0,15°
B 030" | 082" | 072" 025" | 052" | 023" 0,17 021" | 031" | 047"
077" | 047" | -036" | -030" | 038" | 025" 026"
TPS 075" | -027" 055" | 029" 0,14 028" | -027"" | 039"
S 047" | 036" 033" | 024" [ 033"
PSB 0,17
Y 0,14*
K-M 037" 041" | 034" [ -020" | 041"
K-S -0,70" | 063" [ 0290 | 037" | -038""
K-C 036" 027" 0,16
K-SB -026" | 023" | 028" | 023"
KSy -062" | 026"
PSy -047""
CK
M 024"
AS
V. Koeficienty korelace mezi makroprvky a slozkami a vlastnostmi bazénového mléka — Coefficients of correlation between macroelements properties and milk composition
KSM B G PSB y K-M K-S K-C K-SB K-KKF KSy PSy CK M AS
Anorganicky P 019" | 026" 033" | -020" | -0,07 0,06 0,07 -0,01 0,05 -022" | -0,19" 0,12 0,16" -0,16" 0,83"
Na -0,17" 0,06 -0,32" 0,18" 0,09 -0,19" | -0,13 0,02 -026"" | -0,65" | -0,01 0,08 0,13 -0,38" | -032"
K 0,08 0,12 022" | -0,05 0,11 027" | -001 0,22"" 016" | -0,06" 0,03 0,17 -0,02 0,30 0,12
Mg 0,03 0,56 0,06 0,02 037" 043" 0,15 0,18"" 0,13 -0,57"" | -017" 039" 0,01 0,01 0,06
Ca -0,11 022" 0,19 | -0,05 -0,25"" 0,18" 0,01 0,11 0,01 -0,65** 0,02 0,28"" -0,04 0,09 0,03
P 023" | 031" 0,01 -0,01 021" 0,28" 024" | -0,04 0,07 -0,64" | -0,03 036" | -0,12 0,02 0,08
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1. Zavislost vybranych ukazateli mléka b&hem ro¢niho sledovéni —
Graph of some milk characteristics during one-year observation;
x-axis — months

titraéni kyselosti i s jednotlivymi sloZkami (r = 0,37;
0,41; 0,34). S rustem titraéni kyselosti mléka se zlep-
Sovala kvalita syfeniny a pevnost syfeniny (r = -0,29;
0,41). TotéZ plati i pro zvy3ujici se titradni kyselost
syrovatky (r = -0,29; 0,37), ¢as koagulace se sniZoval
(r = -0,38). S vyssi titraéni kyselosti syrovatkovych
bilkovin se zlepSovala kvalita syfeniny (r = —0,26)
a pevnost syfeniny (r = 0,23) i ¢as koagulace (r =-0,28).
Pevnost syfeniny ovliviiuje texturu a mnoZstvi syru.
Jak uvadéji Okigbo et al. (1985), byly zjistény vy-
znamné korelace mezi Casem koagulace a pevnosti sy-
feniny (r = -0,86). Také v naSem sledovani byl proka-
zan negativni vztah s r = -0,47. K ziskani zvySené
a uniformni pevnosti syfeniny jsou provadény pokusy
s pfidavkem chloridu vapenatého do mléka uréeného
k vyrobé syru. Jak jsme zjistili, korelaéni koeficient
mezi obsahem véapniku a pevnosti syfeniny je statistic-
ky vyznamny ve vy$i 0,28. Pevnost syfeniny stoupa se
vzristem obsahu bilkovin (r = 0,47), coZ potvrdili
i Hanu§ et al. (1995), ktefi udavaji korelacni koefi-
cient r = 0,30. Jasné a pochopitelné jsou vzajemné za-
vislosti mezi pevnosti syfeniny a kvalitou syfeniny
(r =-0,62) a mezi kvalitou a asem koagulace (r = 0,26).
Alkoholova stabilita byla zménou sloZeni a vlastnosti
ovlivnéna nejméné, negativni vztah byl zjisté€n k tuku
a obsahu sodiku (r = -0,15; -0,32), pozitivni zavislost
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byla zji§t€na k obsahu mocoviny, anorganického fosfo-
ru a drasliku (r = 0,24; 0,83; 0,12). Stejnou zavislost
mezi mocovinou a alkoholovou stabilitou zjistili
i Gendurova et al. (1993).

Kysaci schopnost mléka IN-test pozitivnich vzorku,
které byly ze sledovéni vyfazeny, byla na zavér porov-
nana s KSM vzorkid IN-test negativnich. Rozdil mezi
nimi byl statisticky nevyznamny.

Testy provedené k uréeni obsahu zbytkovych mnoz-
stvi Cisticich a dezinfekénich prepariti byly negativni.
Za piedpokladu dodrZeni predepsaného postupu by ne-
mély ovliviiovat technologicky proces. Ani kvarterni
amonné soli (napf. z Ajatinu), které vice ulpivaji na
kiZi strukl a na dojicim zafizeni a obtiZnéji se odstra-
fiuji, by pri spravné aplikaci dezinfekce nemély zpuso-
bovat problémy.

Kromé vySe uvedenych ¢initeld je nutné poukazat
jeSté na dal$i moZnost, kde hledat pfi¢inu nizké kysaci
schopnosti, na kterou poukazuji Hanu¥ et al. (1992)
azejména GajduSek (1989, 1992), ktery uvadi ma-
lou objektivitu tohoto testu a upozoriiuje na duleZitost
podminek, za kterych je KSM provadéna, tj. piesné
dodrZovani doby, teploty inkubace, chlazeni po inku-
baci, dokonala titrace vzorkd, u kterych doslo k agluti-
naci, a stafi jogurtové kultury. Jako zna&ny problém pfi
vyhodnocoviéni vysledki se ukazuje i nestandardizova-
néa jogurtova kultura. Jako kaZzdd chemickd metoda
i tento test je zatiZzen chybou — rozdil mezi pracovisti
povoleny normou (ON 57 0534) zde ¢ini 5 x 2,5 mmol/l.
Potom je sporné porovndvani hodnot naméfenych na
ruznych pracovistich. Rozdil mezi dvéma stanovenimi
v laboratofi muZe byt 3 x 2,5 mmol/l, avSak v praxi je
stanoveni v laboratofich provadéno pouze jednou. Vy-
povidaci schopnost vysledki je pak tedy zna¢né disku-
tabilni. Hanu§ et al. (1992) navrhuji, aby se za zéklad
pro proplaceni mléka vzala primérna hodnota oblasti
v ur¢itém Easovém obdobi a takto se obe§la nestan-
dardnost metody.
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INFORMACE - STUDIE - SDELENI

AMPLIFIKACE SPECIFICKEHO FRAGMENTU GENU APOE

U PRASAT METODOU PCR’

Diraz na zdravéjsi zpusob stravovani vede ke zvySo-
vani pozadavku spotiebiteli na sniZeni obsahu choleste-
rolu v potravindch. Tento trend vede chovatele a §lech-
titele k tomu, aby hledali zplsoby produkce vepifového
masa o niZ§im obsahu cholesterolu.

Vzhledem k tomu, Ze je zndma asociace genu APOE
s hladinou cholesterolu u ¢lovéka, bylo zamérem této
prace zjistit, zda je moZné stanovit genotypy APOE
lokusu také u prasat pro pfipadné studium jejich aso-
ciace k obsahu cholesterolu v mase.

U lidi hraje APOE duleZitou roli pfi metabolismu
lipidi, kde je zapojen v buné¢ném piijmu specifickych
lipoproteind. Ucastni se transportu &astic cholesterolu
z plazmy do jater a pfi vazbé téchto &astic na jaterni
APOE receptory pfii katabolismu. Polymorfni APOE lo-
kus lezi u ¢lovéka na 19. chromozomu. Mutace v ob-
lasti APOE genu, odpovidajici za vazbu na receptor, by
mohly mit klinické dusledky (McLean et al., 1984).
Vyskytuji se tfi obecné alely APOE genu (g2, €3 a €4),
které koduji E2, E3, E4 izoformy proteinu odliSujici se
navzijem pfitomnosti cysteinu nebo argininu v pozicich
112 a 158: E2 (Cys112, 158); E3 (Cys112, Argl158) a E4
(Argl12, 158). Variabilita v alelickych variantach
APOE u ¢lovéka je spojena s malymi, ale signifikant-
nimi rozdily hladiny plazmatického cholesterolu a byla
odhalena silnd asociace mezi €4 genotypem a Alzhei-
merovou chorobou (Saunders et al.,, 1994) a déle

s vyS$8i pravdépodobnosti progrese korondrni nemoci
(Van Bockxmeer et al., 1992). Z téchto divodu
byly zavedeny metody na detekci alel pomoci RFLP
(Hixon, Vernier, 1990), novéji PCR-SSCP (Wil-
ton, Lim, 1995).

Prasata jsou Casto uZivana ke studiu lipoproteinové-
ho metabolismu, cévni biologie a ateroskler6zy, ktera
byva spojovana s pritomnosti LPB® alely apolipoprote-
inu B. U prasat byl zaveden systém na determinaci ge-
notyput apolipoproteinu B (Kaiser et al., 1993), za-
lozeny na metodé PCR-RFLP. Analogicky bylo
zamérem sledovani i variability uvnitif APOE. U prase-
te leZi lokus APOE na 6. chromozomu uvnitf halotano-
vé vazebné skupiny L6 (Yerle et al.,, 1990). Geny
této skupiny ovliviiuji mnoZstvi intramuskularniho tu-
ku i ukladani podkozniho tuku. Lze tedy predpokladat,
Ze 1 APOE u prasete zasahuje do metabolismu lipidu.
Znalost variability tohoto genu by také mohla byt vy-
uZitelna pfi vazebném mapovini této vyznamné vazeb-
né skupiny.

Nejprve byla testovdna moZnost vyuZiti homologie
lidského a prase¢iho genomu. Na zdkladé publikova-
nych primeri pro studium variability APOE u ¢lovéka
byly zvoleny dva péary primeri pro amplifikaci dseku
DNA z oblasti odpovidajici za vazbu na receptor (Wil -
ton, Lim, 1995). Tato oblast ma vysoky stupefi homo-
logie i mezi riznymi druhy savcd (Matsushima et

1 2 3

4 5 6 7 8 9

10 11 12 13

1. PCR amplifikace fragmentu genu APOE a Stépeni restrikénimi enzymy; elektroforéza v 6% agarézovém gelu

— DNA hmotnostni marker 1000-100 bp (po 100 bp)

1

2 — PCR produkt 238 bp

3,4 - PCR produkt §tépeny Mval (150, 66, 22 bp)

5.6 = PCR produkt §tépeny BsuRI (93, 76, 56, 13 bp)

7.8 - PCR produkt §tépeny Hin6I (90, 39, 33, 25, 19 bp aj.)
9, 10— PCR produkt $tépeny Alul (108, 45, 33, 8 bp)

11, 12 — PCR produkt §tépeny Alw2l (115, 105, 18 bp)
13 — DNA hmotnostni marker pUCI19/Mspl

*  Prace byla zpracovéna s podporou grantu GA CR &. 1282.
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al., 1989). Bylo ovéfeno, Ze systém primeri pro detekci
alel €2, €3 a €4 APOE u &lovéka nelze pouZit u prasete.

Z tohoto diuvodu jsme se zaméfili na tvorbu vlast-
nich primerd specifickych pro prase¢i DNA. Sekvenci
lidské APOE mRNA publikovali McLean et al.
(1984) a kompletni kddujici sekvenci APOE u ¢lovéka
Das etal. (1985). U prasete je zndma pouze sekvence
mRNA (Brzozowska, 1993). Na zdkladé podob-
nosti s lidskou mRNA i lidskou tplnou kédujici sek-
venci byla vytypovana oblast prase¢i mRNA odpovida-
jici lidskému exonu 3 a uvnitf byly navrZeny primery pro
amplifikaci fragmentu 238 bp. Sekvence primerd jsou:
5’-AGGCGCCCCCCAGCTGGGCCCCGTGAC-3’;
5’-CGCTTCTGCAGGTCCTCGGTGTCGC-3'.

DNA byla izolovéna z krve metodou podle autori
Nebola a Dvofak (1994). Optimalizovani PCR
probihala v 25 pl reakéni smési (standardni PCR pufr,
0,4 pM kazdy primer, 1,5 mM Mg?*, 200 pM kazdy
dNTP, asi 100 ng templatové DNA a 0,6 U Taq DNA
polymeréazy) a podminkéch predenaturace 95 °C/2 min
a cyklovani 30krat 95 °C/45 s, 62 °C/60 s, 72 °C/60 s.
Velikost produktu po elektroforéze na 6% agarézovém
gelu odpovidala 238 bp a jeho identita byla ovéfovéina
pomoci péti restrikénich enzymi (obr. 1). Ziskana spektra
fragmenti souhlasila s teoretickymi podle EMBL sek-
vence.

Existence polymorfismu byla testovana u celkového
podtu 72 prasat plemen landrase, bilé uSlechtilé a duroc
za pouZiti restrikénich enzymu Mval, BsuRI, Hin6l,
Alul a Alw211 (MBI Fermentas). Polymorfismus v da-
nych restrik&nich mistech v8ak dosud nebyl zjistén.

Vypracovéni metody amplifikace fragmentu APOE
genu pomoci PCR umoZni v nésledujici etapé studium
polymorfismi v dané &asti genu APOE pomoci dalSich
restrik&nich enzymi a metodou denaturaéni gradiento-
vé gelové elektroforézy (DGGE).
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POKYNY PRO AUTORY

Casopis uverejiiuje pivodni védecké price, kratka sdéleni
a vybérové i prehledné referaty, tzn. price, jejichZ podkladem
je studium literatury a které shrnuji nejnovéjsi poznatky v da-
né oblasti. Price jsou uveiejiioviny v ¢esting, slovenitiné nebo
angli¢tiné. Rukopisy musi byt doplnény kratkym a rozSifenym
souhrnem (v&etné klicovych slov).

Autor je plné odpovédny za pivodnost prace a za jeji véc-
nou i formalni spravnost. K prici musi byt pfiloZeno prohli-
Seni autora o tom, Ze priace nebyla publikovana jinde.

O uvefejnéni price rozhoduje redak¢ni rada Casopisu, a to
se zfetelem k lektorskym posudkim. védeckému vyznamu
a prinosu a kvalité price.

Rozsah védeckych praci nema presdhnout |5 stran psanych
na stroji véetné tabulek, obrazki a grafii. V prici je nutné po-
uzivat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni dprava rukopisu mé odpovidat stitni norm& CSN
88 0220 (format A4, 30 fadek na stranku, 60 Ghozl na fadku,
mezi fadky dvojité mezery), k rukopisu je vhodné prilozit dis-
ketu s praci pofizenou na PC v nékterém textovém editoru.
nejlépe v T602, a s grafickou dokumentaci. Tabulky, grafy
a fotografie se doddvaji zvlast, nepodlepuji se. Na viechny
prilohy musi byt odkazy v textu.

Pokud autor pouZiva v préci zkratek jakéhokoliv druhu, je
nutné, aby byly alespofi jednou vysvétleny (vypsdny), aby se
piedeslo omylim. V ndzvu price a v souhrnu je vhodné zkra-
tek nepouZivat.

Nazev prace (titul) nema pfesdahnout 85 ihozi. Jsou vylou-
¢eny podtitulky ¢lanku.

Kritky souhrn (Abstrakt) je informacnim vybérem obsa-
hu a zavéru ¢lanku, nikoliv v3ak jeho pouhym popisem. Musi
vyjadfit viechno podstatné, co je obsaZeno ve védecké prici,
a ma obsahovat zdkladni Ciselné udaje véetné statistickych
hodnot. Musi obsahovat kli¢ova slova. Nema pfekrocit rozsah
170 slov. Je tieba, aby byl napsan celymi vétami, nikoliv hes-
lovilé. Je uvefejiiovin a mél by byt dodin ve stejném jazyce
jako védecka price.

Roz3iFeny souhrn (Abstract) je uvefejiiovin v anglicting,
mély by v ném byt v rozsahu cca 1-2 strojopisnych stran ko-
mentovany vysledky price a uvedeny odkazy na tabulky a ob-
razky, popf. na nejduleZitéjsi literarni citace. Je vhodné jej
(v&etné nazvu prace a klicovych slov) dodat v angli¢tiné. popf.
v Cestiné i slovensting jako podklad pro preklad do anglictiny.

Uvod ma obsahovat hlavni diivody, pro¢ byla prace realizovina
a velmi strucnou formou ma byt popsin stav studované otdzky.

Literarni prehled ma byt kritky, je tfeba uvadét pouze
citace majici uzky vztah k problému.

Metoda se popisuje pouze tehdy, je-li pivodni, jinak posta-
Cuje citovat autora metody a uviadét jen pripadné odchylky. Ve
stejné kapitole se popisuje také pokusny material.

Vysledky — pfi jejich popisu se k vyjadfeni kvantitativnich
hodnot déva prednost grafim pred tabulkami. V tabulkich je
tieba shrnout statistické hodnoceni naméfenych hodnot. Tato
¢ast by neméla obsahovat teoretické zavéry ani dedukce, ale
pouze faktické ndlezy.

Diskuse obsahuje zhodnoceni price, diskutuje se o moz-
nych nedostatcich a price se konfrontuje s vysledky dfive
publikovanymi (poZaduje se citovat jen ty autory, jejichZ price
maji k publikované praci blizsi vztah). Je pfipustné spojeni
v jednu kapitolu spolu s vysledky.

Literatura musi odpovidat statni normé& CSN 01 0197. Ci-
tace se fadi abecedné podle jména prvnich autori. Odkazy na
literaturu v textu uviadéji jméno autora a rok vyddni. Do se-
znamu se zafadi jen price citované v textu. Na price v sezna-
mu literatury musi byt odkaz v textu.

Na zvlaStnim listé uvadi autor plné jméno (i spoluautori),
akademické, védecké a pedagogické tituly a podrobnou adresu
pracoviité s PSC, &islo telefonu a faxu, popf. e-mail.
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